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BUCHANAN COUNTY SOILS*
B y  P . E. B r ow n , T . H . B en to n , H . E . M eldrum  a n d  E . E. B e n n e t t
Buchanan County is located in eastern central Iowa in the third tier of coun­
ties west of the Mississippi River. I t  is chiefly in the Iowan drift soil area and 
hence most of the soils of the county are of 
drift origin. There is a small area of loess 
soils, probably derived from the Mississippi 
loess deposit.
The total area of the county is 567 square 
miles or 362,880 acres. Of this area 350,732 
acres or 96.6 percent are in farm land. The 
total number of farms is 2,254 and the aver­
age size of the farms is 156 acres. Of the 
total farm land 41.3 percent is operated 
by farm owners, while the remaining 58.7 
percent is operated by renters. The following figures taken from the Iowa Year­
book of Agriculture for 1930 show the utilization of the farm land in the county:
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Eig. 1. Map showing location of 
Buchanan County.
Acreage in general farm crops..................................... .......... ...............225 814
Acreage in farm buildings, public highways and feedlots..................  16* 671
Acreage in pasture ...............................................................................106 987
Acreage in waste land not utilized for any purpose ...............  1*976
Acreage in farm woodlots used for timber only........................... .... ... ’804
Acreage in cropped land lying idle....................................................' ' 2 091
Acreage in crops not otherwise lis te d .. . ............. ................................  *201
THE TYPE OF AGRICULTURE IN BUCHANAN COUNTY
The type of agriculture now followed in Buchanan County consists chiefly of 
general farming, including the production of corn, oats and other general farm 
crops and the raising and feeding of cattle, hogs and some dairying. The chief 
source of income on most of the farms in the county is from the sale of hogs, beef 
cattle and dairy products. The most important livestock industry is the raising 
of hogs. Dairying is practiced extensively in all parts of the county. Much of 
the income of many farms is derived from the sale of dairy products. The raising 
of beef cattle is also extensively carried on and provides a large source of income. 
Sheep raising is practiced to some extent but is of minor importance. Most of 
the corn and forage crops produced in the county are utilized as feed for the 
livestock, although in some cases the surplus of the various crops is sold on 
the markets. Some income is derived from the sale of special crops, fruit crops 
or truck crops, but these are not grown extensively for market purposes, most 
of the products being utilized on the home farms. Poultry raising has become 
of considerable significance in recent years.
There is a considerable acreage of waste land, much of which might be made 
productive if proper methods of soil treatments were followed. I t is not possible
o Se® Soi! Survey of Buchanan County, Iowa, by T. H. Benton of the Iowa Agricultural Experiment 
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-
to give general recommendations for the handling of waste land. In a later 
section of this report suggestions will be given for the best methods of handling 
unproductive areas in the various soil types. In individual cases where the 
conditions are abnormal, advice regarding desirable treatments for land may 
be secured upon request from the Soils Subsection of the Iowa Agricultural 
Experiment Station.
GENERAL FARM CROPS GROWN IN BUCHANAN COUNTY
The general farm crops grown in Buchanan County in the order of their 
importance are corn, oats, hay, potatoes, barley, wheat and buckwheat. The 
acreage, yield and value of these crops are given in table X.
Corn is the most important crop grown, both in acreage and value. In 1930 
it was grown on 31.03 percent of the total farm land and the average yield 
was 34.3 bushels per acre. In favorable seasons and on the better farms, much I 
larger yields than this are frequently secured. The principal varieties of 
yellow corn are Reid Yellow Dent, Golden Glow and Black Hawk Yellow Dent, I 
the latter variety being grown mainly in the western part of the county. Most I 
of the white corn is Silver King. A small amount of Calico and Bloody Butcher I 
is grown in some parts of the county. Most of the corn produced is fed on I 
the farms to the hogs, dairy and beef cattle. Some corn is sold on the market. I
TABLE I. ACREAGE YIELD AND VALUE OF PRINCIPAL CROPS GROWN IN
BUCHANAN COUNTY, IOWA*
Crop
Corn — ----------------
Oats ----------------—
Winter w h ea t-------
Spring wheat
B arley-------—-------
Rye —— ------------- -
Clover hay*** —-----
Timothy h a y --------
Clover and timothy
hay (m ixed)-------
Alfalfa h a y ----------
Wild hay
other crops--------
Soybeans grown
alone  ------ ——
Soybeans grown
for seed ------------
Potatoes -------------
Buckwheat------—
Timothy seed ------
Clover seed***------
Sweet clover seed—
Acreage
Percent oil 
total farm 
land of 
county
Bushels 
or 
tons 
per acre
Total
bushels
or
tons 1
Average
price**
108.844 31.03 34.3 3,733,349 $0.52
64,794 18.47 33.8 2,189,470 0.27
222 0.06 23.5 5,210 0.63
159 0.05 15.9 2,530 0.63
1,544 0.44 25.3 39,035 0.36 1
'975 0.28 12.2 11,943 0.39 |.
871 0.25 1.55 . 1,350 8.36 |
8,034 2.29 1.30 10,470 . 8.36
23,369 6.66 1.65 38,559 8.36
307 0.09 4.58 1,406 8.36
3,206 0.91 1.61 5,162 8.36
• 6,134 1.75 1.04 6,379 6.48
Q 0.93
A 7 1 7 1.34
1,857 0.53 12.8 23,810 1.65
428 0.12 77.0 32,956 1.17
61 0.02 12.1 738 0.81
1,161 0.33 3,90 4,525 3.89
857 0.24 0.99 845 11.82
16 0.01 3.0 48 5.00
i n 1 0.03 —
Total
value
of
crops
$1,941,341
891,157
3,232
I, 594 
14,053
4,658
11,286
87,529
322,353
II, 754 
43,154 
41,336
39,287 
38,559 
598 
17,602 
9,988 
I 240
S '« » « , MO, t o  OMtag« * * * !,_ •&  h,i'
B oyb e.^  p otS oS  tiSothr seed and clover ,eed. Buckwheat and awcet clover eeed pr.ce eatimated. 
***Sweet clover not included.
****All varieties for all purposes.
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About 4 percent of the crop is cut for silage; on the average about 5 percent 
is hogged-down and 21 percent cut for fodder. In some years and in some parts 
of the county, some corn is shipped in for feeding purposes.
The second crop in importance and value is oats. In 1930 oats were grown 
on 18.47 percent of the total farm land, and average yields of 33.8 bushels per 
acre were secured. The yields are much higher where conditions are particularly 
favorable. The principal oat varieties are Iowar, Schoolma’am, Early Cham­
pion and Iowa 103. Most of the crop is fed to the hogs and cattle. Some is 
sold and shipped to Cedar Rapids and some to Kansas City..
Hay is the third crop in acreage and value, clover and timothy mixed being 
grown most extensively. In 1930 this crop was grown on 6.66 percent of the 
total farm land, and yields amounted to 1.65 tons per acre. Some clover is 
grown alone for hay, and some timothy hay is also produced. Some clover and 
timothy are grown for seed. Wild hay was grown on 1.75 percent of the farm 
land in 1930 and yielded 1.04 tons per acre. Much of this wild hay is produced 
: on the poorly drained areas of Clyde soils.
Alfalfa is grown on a limited acreage, and in 1930 the yields of this crop 
amounted to 4.58 tons per acre. It might well be grown much more exten­
sively. When the soil is limed and fertilized and the crop is inoculated, very 
successful stands are obtained, and large yields are secured. Three or four 
[ cuttings are frequently made each season, and yields often go beyond 2 or 3 
tons per acre.
Sweet clover is grown to a limited extent. It may be produced successfully 
on land which is limed, provided the seed is inoculated. In many cases sweet 
clover is utilized for pasture, but it is particularly valuable for green manuring 
purposes and for building up the soil in content of organic matter and nitrogen.
Soybeans are being grown on a fairly large acreage. In 1930 they were 
grown with other crops on 0.93 percent of the farm land and alone on 1.34 
percent of the land. Often they are planted with the corn for silage or for 
hogging-down. Some soybeans are grown for seed, and satisfactory yields are 
secured.
Barley is grown rather extensively, producing an average yield in 1930 of 
25.3 bushels per acre. The value of this crop is considerable. It is mostly fed 
to hogs and calves. Buckwheat is occasionally grown on sod, and satisfactory 
yields are secured. JTax is grown on a limited acreage but is not an important 
crop. Rye is seeded mainly on the sandy soils such as the sandy types of the 
Carrington, Dickinson and Bindley series. In 1930 this crop was grown on 0.28 
percent of the total farm land. Average yields amounted to 12.2 bushels per 
acre. The Rosen variety is grown most commonly.
Wheat is a minor crop. I t is grown only in very small areas. In 1930 the 
yield of winter wheat averaged 23.5 bushels per acre and the spring varieties 
15.9 bushels. Practically all of the wheat is grown in the northern part of the 
county.^  Millet is grown mainly as an emergency crop. Sudan grass is pro­
duced in small acreages and does very well. , Cane is grown in considerable 
quantities in some areas north of Winthrop .and around Quasqueton and Fair- 
bank.
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Potatoes are grown largely for home consumption. Average yields in 1930 
amounted to 77 bushels per acre. Early Ohio, Irish Cobbler, Rural New Yorker, 
Triumph, Strawberry and local varieties of Russet are the principal varieties 
grown. Considerable acreages of potatoes are found around Otterville.
Sweet corn is grown on some areas, principally around Independence, and 
is disposed of at the canning factory there. The waste is utilized by farmers 
and fed to livestock. Popcorn is grown in small patches for local consumption. 
Truck crops are grown mostly around Independence, Otterville and Hazelton 
on the sandier terrace soils.
F ruit growing is not an important industry and is usually limited to small 
farm orchards covering from 1 to 3 acres, although a few orchards include 
from 10 to 30 acres. Apples are grown most commonly, the principal varieties 
being Summer Duchess, Yellow Transparent, Greening, Salome, Jonathan and 
Delicious. The fruit produced is mainly utilized for home consumption. Plums, 
cherries and pears grow well but are produced only in very limited amounts. 
Strawberries, raspberries, blackberries, gooseberries, currants and grapes are 
also successfully grown, but the produce is largely used for home consumption 
or is disposed of on the local market.
THE LIVESTOCK INDUSTBY IN BUCHANAN COUNTY
The livestock industry in Buchanan County includes the raising and feeding 
of hogs, cattle and sheep, and dairying.
The most extensively developed livestock industry in the county is the raising 
of hogs, which provides the largest income on the farms. The principal breeds 
of hogs are Poland China, Spotted Poland China and Duroc Jersey with some 
Chester Whites, Berkshires and Hampshires. There are many breeders of pure­
bred hogs in the county. The average number of hogs per farm is about 30 
head. Several carloads of feeders are shipped in annually from South Dakota 
and from the Sioux City and Omaha, markets.
Dairying is an important industry in the county, but there is more cattle 
feeding than dairying in the eastern and southeastern parts of the county. 
Seven or eight cows is the average number per farm. Most of the product is 
marketed as butterfat, but some whole milk is sold. There are a number of 
creameries in the county, several of which are cooperative. There is a con- 
densery at Independence. Most of the butter made is shipped to New York. 
In 1927 over 15 million pounds of milk and 9 million pounds of Cream were 
marketed and a total of about 4 million pounds of butter were made. More 
than 90 percent of the products were sold outside of the state.
Where the raising and feeding of beef cattle is practiced extensively most 
of the animals are grade Shorthorns, but there are some Aberdeen Angus and 
a few Herefords. The average number of beef cattle per farm is 8 to 10 head. 
A number of herds are purebreds. Some feeders are shipped in.
Sheep raising is of minor importance. Most of the animals are raised in the 
hillier sections of the county. A few western sheep are brought in for feeding.
On the average there are about 4 horses per farm. Only a few mules are 
used. The principal breeds of horses are Belgian and Percheron. A few colts 
are raised each year chiefly to maintain the-supply of work animals on the farm.
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Poultry raising is followed rather extensively and the sale of poultry and 
poultry products constitutes an important source of income on nearly every 
farm. The average flock numbers about 150.
The value of farm land in Buchanan County varies widely depending upon 
the location with reference to towns, railroad facilities and improvements on 
the land and to the character of the soil, the topography and general fertility. 
In 1927 the price of farm land averaged between $125 and $150 per acre. 
Farms with unusually fine improvements sold for $175 to $225 per acre, depend­
ing upon the soil conditions. The poorer sandy lands and river bottoms ranged 
in price from $35 to $90 per acre.
THE FERTILITY IN BUCHANAN COUNTY SOILS
Much of the land in Buchanan County is satisfactorily productive, but on 
many farms much larger crop yields might be secured if better methdds of soil 
treatment were adopted. In some instances the land is not properly drained 
and in such cases the installation of tile is the first treatment needed to bring 
about the production of satisfactory crops. The Clyde silty clay loam and the 
Clyde silt loam on the drift uplands are very apt to be in need of tiling. The 
Brgmer soils on the terraces and the Wabash types on the bottoms are likewise 
in need of drainage.
All the soils are acid in reaction and hence there is a need throughout the 
eounty for additions of lime if the best growth of farm crops, especially of 
legumes such as alfalfa and sweet clover, is to be secured. All the soils should 
be tested for acidity or lime requirement and the amounts of lime shown to be 
necessary by the tests should be applied. Such tests should be made at least 
once in a 4-year rotation, preferably preceding the growing of the legume crop. 
Occasionally one application of lime will suffice for several rotations but it is 
generally necessary to make an application once in each rotation. Since legumes 
are benefited particularly by additions of lime, it is recommended that additions 
be made preceding the growing of the legume crop. Other general farm crops 
grown in the rotation, however, are also benefited materially by the addition of 
lime. The liming of the acid soils in this county is a fundamental treatment 
for making the soils most satisfactorily productive. •
Several of the soil types in Buchanan County are not well supplied with 
organic matter and nitrogen and need additions. On all the soils, however, 
it is very important that some fertilizing material supplying these constituents 
be applied regularly in order to keep up the content. The use of farm manure 
is particularly important on many of the soils, and it brings about large in­
creases in crop yields. The turning under of all crop residues is also important 
as an aid in maintaining the supply of organic matter. The use of leguminous 
crops as green manures is very desirable as a supplement to the use of farm 
manure and the turning under of crop residues. When the legumes are well 
inoculated they take much of their nitrogen from the atmosphere and hence 
serve as nitrogenous fertilizers as well as to supply organic matter to the soil. 
Green manuring is especially desirable on the light colored sandy soils, and 
often may be worth while even when farm manure is applied, because the
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production of manure on most farms is inadequate to provide for a large 
application to all the soils on the farm.
The phosphorus content of the soils in most cases is rather low. It is appar­
ent, therefore, that phosphorus fertilizers will be needed in the very near future, 
even if not at the present time. From the experiments which have been carried 
out on various of the soil types occurring in this county and from the experi­
ences of many farmers, it appears that rock phosphate or superphosphate may 
be employed profitably on many of these soils at the present time. I t is recom­
mended that tests of both these phosphorus fertilizers be carried out on indi­
vidual farms. Farmers may conduct simple tests with these fertilizers under 
their own conditions and thus determine whether or not phosphorus will be 
of value on their soils and also which particular fertilizer may be applied with 
greater profit.
From the results thus far secured it seems probable that phosphate fertilizers 
will bring about quite as large crop increases as complete commercial fertilizers 
on many of the soils in this county, especially where general farm crops are 
being grown. In the case of special crops or truck crops, however, complete 
commercial fertilizers may prove distinctly profitable and under special condi­
tions their use may be desirable. I t is recommended, however, that tests ’of 
complete fertilizers be made on small areas in comparison with superphosphate 
before large applications are made. In this way the farmer may determine 
whether or not the complete fertilizer will bring about profitable crop increases 
before investing a large amount in the material.
Commercial nitrogenous fertilizers are probably unnecessary on most of 
the soils of this county inasmuch as nitrogen may be applied to these soils more 
cheaply and quite as satisfactorily by turning under leguminous crops as green 
manures. Commercial potassium fertilizers may be of value in some cases, 
especially for special crops, but tests should be carried out with these materials 
before extensive applications are made.
Erosion exerts an injurious effect on some of the soils in Buchanan County. 
The Lindley types are particularly subject to serious washing. The Carring­
ton, Dickinson and Fayette soils are also frequently affected. It is important 
that some means be taken to prevent or control the washing away of the surface 
soil. In a later section of this report, methods are suggested and from among 
these some one may be chosen which will be suitable for use under any par­
ticular set of conditions.
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THE GEOLOGY OF BUCHANAN COUNTY
The native bedrock material underlying the soils of Buchanan County has 
been so completely covered by deposits of glacial till that there is little or no 
effect upon the soil conditions. Only in the case of the Dodgeville loam is there 
any influence on the soils of the county from these underlying materials. In 
this case there is a thin covering of loam over lime rock, and the rock usually 
appears within the 3-foot section. None of the other soil types in the county 
are affected in any way by the underlying rock material.
At least three times during the glacial age, great ice sheets swept over the 
county and upon their retreat left behind vast deposits of glacial till or drift. 
The earlier of these glaciers, the Pre-Kansan, consisted of a greenish-blue or 
grayish-blue clay filled with gravel and boulders. None of the soils developed 
in the county have been formed from this Pre-Kansan deposit and it has no 
agricultural significance.
The second great glacier, the Kansan, swept over the entire county and left 
behind a rather extensive drift deposit. The deposit varies in depth from a 
few feet to as much as 100 feet in some areas. The drift material consists 
mainly of a blue clay containing boulders of varying size and composition. 
Upon weathering, the surface material oxidizes to a reddish-brown underlaid 
by a yellowish boulder clay grading into the unoxidized blue clay of the original 
drift. None of the soil types are formed entirely from this Kansan till as later 
glacial deposits covered it rather deeply. In some places erosion has occurred 
and the later deposited material has been washed away, exposing some of this 
underlying early drift in the 3-foot section. This is the case with the soils of 
tiie Bindley series. All the soils classified in this series are derived in part 
rrom the Kansan till, the surface covering being, in most cases, formed from 
the later deposits and the subsoil material being derived from the Kansan till.
Along with these old drift deposits there are occasional beds of gravel called 
the Buchanan gravels. Some of these have been deposited on the uplands, and 
the material has affected the subsoil conditions of some of the types. This is 
true particularly in the case of the Thurston loam.
The third glaciation, the Iowan, extended over practically the entire county, 
leaving a deposit varying in thickness from 10 to 20 feet. This drift is chiefly 
a yellow clay filled with boulders, sand and much gravel. The soils of the 
county are derived mainly from this Iowan drift material. The soils of the 
Carrington, Clyde, Dickinson and Thurston series and the surface covering of 
the Lindley soils are composed of Iowan drift material.
At a later time in geological ages when climatic conditions were quite differ­
ent from those occurring at present, areas of a silty material known as loess 
were deposited. The deposition was undoubtedly made by the winds, the 
material being carried over from the more extensive loessial deposits to the east. 
Only small areas of these loess deposits are found, chiefly scattered throughout 
the eastern section. In its original condition loess is a yellowish fine grained 
silty material. I t  is rather shallow in this county and not very typically devel­
oped. With weathering the loess changes to a darker color and the accumula­
tion of plant residues adds to the organic matter. Erosion has occurred exten-
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sively, and there are rather inextensive areas of loess soils remaining. The soils 
of the Fayette series are the only ones mapped in this county. There are, how­
ever, limited areas of soils which resemble very much the Tama soil. Because, 
of their small extent they have been included with the Carrington types.
Rather extensive areas of terraces or second bottomlands occur along the 
various streams in Buchanan County. Most of them have been formed from 
the glacial material which has been carried down by the streams and deposited 
on the stream banks, later being raised above overflow. The higher terraces 
are classified in the Waukesha, O’Neill and Jackson series. The lower terraces 
are classified in the Bremer series. The bottomland soils are formed likewise 
mainly from glacial material washed down from the upland and most of them 
are subject to more or less frequent overflow. The bottomland soils are classified 
in the Wabash, Cass, Sarpy and Genesee series.
Pig. 2. Map showing the natural drainage system of Buchanan County.
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PHYSIOGRAPHY AND DRAINAGE
In topography the land in Buchanan County is characterized by gentle swells 
and broad poorly drained sloughs. The larger streams have cut only shallow 
channels and their tributaries have cut back only slight distances into the 
uplands. The smoothest large area typical of the Iowan drift plain occurs in 
the northeastern corner of the county. Here the few streams flow in shallow 
channels. In other parts of the county very little striking topography is shown. 
Variations in surface features occur east of the Wapsipinicon River, northwest 
of Quasqueton where the river flows through a gorge 130 to 150 feet deep. Here 
rather high hills have developed and the topographic conditions are very strik­
ing. A large body of alluvial land lies between Independence and Quasqueton, 
the greatest elevation being obtained in -Section 29 of Liberty Township where 
the terraces near the river appear somewhat higher than the drift land farther 
back.
The drainage of most of Buchanan County is carried by the Wapsipinicon 
River and its tributaries. This stream enters the county near the northwestern 
corner and, flowing in a southeasterly direction, leaves the -county near the 
southeastern corner. Most of the branches of this river enter from the north. 
The most important tributaries are Buck Creek in the northwestern corner, 
Otter Creek, Pine Creek and Buffalo Creek which drains most of the eastern 
part of the county and joins the Wapsipinicon River south in Jones County. 
The extreme northeastern part of the county is drained by Maquoketa Creek 
and the southwestern comer by tributaries of the Cedar River,, the chief of 
which are Spring Creek, Lime Creek and Bear Creek.
The natural drainage system of the county is indicated in the accompanying 
map. Much of the land is adequately drained, but on some areas on the inter­
stream divides artificial drainage by the installation of tile is necessary for 
the most satisfactory crop production. This is particularly true in the areas 
where the Clyde soils are developed.
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THE SOILS OF BUCHANAN COUNTY
The soils of Buchanan County are grouped into four classes on the basis of 
their origin and location—drift, loess, terrace and swamp and bottomland soils. 
Drift soils are formed from glacial material left behind on the surface of the 
land when the glaciers retreated. They are variable in composition and contain 
boulders, pebbles and occasionally considerable coarse sand. Loess soils are 
fine dust-like deposits made by the wind at some time when climatic conditions 
were very different from the present. Terrace soils are old bottomlands which 
have been raised above overflow by a deepening of the river channel or by a 
decrease in the volume of the streams which deposited them. Swamp and bot­
tomland soils occur in low, poorly drained areas and along streams where they 
are subject to more or less frequent overflow. The extent and occurrence of 
these groups of soils are shown in table II.
TABLE II. AREAS OE DIFFERENT GROUPS OF SOILS IN BUCHANAN
COUNTY
Soil Group Acres
Percent of 
total area 
of county
Drift s o ils ____________________________________ 293,952
1,792
43,136
24,000
81.1
0.5
11.9
6.5
Loess soils _____________________
Terrace so ils___________________________
Swamp and bottomland so ils_______________
Total____________  _________ 362,880
The drift soils cover more than three-fourths of the total area of the county, 
81.1 percent. Loess soils are developed to a very limited extent, covering only 
0.5 percent of the total area. Terrace soils cover 11.9 percent of the county. 
Bottomland soils are also developed rather extensively, covering 6.5 percent 
of the county.
There are 38 soil types and these with the areas of the light colored phase 
of the O’Neill loam, the light colored phase of the O’Neill sandy loam and the 
areas of muck and peat, make a total of 41 separate soil areas. There are 15 
drift soils, 2 loess types, 14 terrace soils and 2 phases, 7 bottomland types and 
the area of muck and peat. The areas of the different soil types are shown in 
table III.
The Carrington loam is by far the most extensively developed soil in the 
county and the largest drift type. It covers almost one-half of the total area, 
43.8 percent. The Clyde silty clay loam is the second largest drift soil andl 
the second largest type in the county, covering 12.4 percent of the total area. 
The Carrington sandy loam is the third largest drift soil and the third largest 
type in the county, covering 8.8 percent of the total area. The Clyde silt loam 
is the fourth largest drift soil, covering 6.0 percent of the county. The Car­
rington silt loam is less extensively developed, covering 3.6 percent of the area.! 
The Dickinson sandy loam covers 2.4 percent of the county, the Lindley loam] 
1.6 percent and the Lindley sandy loam, 1.0 percent of the total area. Thej
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TABLE JÜL AREAS OE DIFFERENT SOIL TYPES IN BUCHANAN COUNTY
Soil
No.
Soil Type Acres
Percent of 
total area 
of county
DRIFT SOILS
^ a l Carrington lo a m ______ 159,104 43.8Clyde silty clay loam __ 45,184 12.4V 3 Carrington sandy loam _ ______ 3lj936 8.884 Clyde silt lo a m _________ 21,696 6.083 Carrington silt loam _ _ _ ___ 12,928 3.6199 Dickinson sandy loam 8,704 2.465 Lindley loam _____ 5,824 1.6161 Lindley sandy lo a m ________  ______ 3,648 1.032 Lindley silt lo a m ___ _ _ _ 1,664 0.5238 Dickinson loamy sand _ 1,024 ? 0.3239 Lindley sand _____ 1,152 0.3174 Dickinson loam __ _ 384 0.1223 Dodgeville loam _ _ 320 0.1
o P 1 Thurston loam _______  ____ 256 0.124t ^ Carrington loamy fine sand _ _ _____ 128 v 0.1U
J. LOESS SOILS
/  ¿63 Fayette silt loam _ __ __ __ ___ 1,536 0.4r242 Fayette sa n d ___ ______ _________________ 256 0.1
7
\ , TERRACE SOILS
108^1 O’Neill loam __ _______________ _ __ 12,6087 3.6233 O’Neill loam (light colored phase) _ _ _ ____ _ 320)60 t Waukesha loam ___ __ 7,296' 2.0110 O’Neill fine sandy loam ...... 5,952 1.6126 O’Neill sandy lo a m ________  _________ 4,4167 1.4243 O’Neill sandy loam (light colored phase) — 768)43 Bremer silty clay loam _ _ ______ _____ 3,328 0.988 Bremer silt lo a m ___ _ _ ___ ____ 2,176 0.6244 / Bertrand sandy loam __ ________ 2,176 0.675 f Waukesha silt lo a m ____ ______  ____ ______ 1,088 0.812 Bremer lo a m ____  __ ______  __________ 832 0.2245 Sparta fine s a n d ____ __  _ _ __________ 768 0.2246 J  Bertrand loam __ _ __________ ______ 768 0.281 Jackson silt loam _______  _ _ ___________ 320 0.1247 1 O’Neill loamy sa n d ____ _ _______________ 192 0.1127 Waukesha sandy loam . 128 0.1
J .
SWAMP AND BOTTOMLAND SOILS
49 ^Wabash lo a m ______  __ _ _ ___ ____ 8,256 2.348 ^Wabash silty clay loam _ __ __ 5,184 1.419 j^Oass sandy loam _ _ _ _ _ _  __ ___ 4,800 1.318 ®*Oass loam ______  __ ________ _____________ 3,072 0.826 ^Wabash silt loam É600 0.421a HMuck and p e a t___ ___ ________________ _ 512 0.1102 MSarpy fine sandy loam___________  ___________ 320 0.1117 OiLenesee fine sandy loam ..........
©7
256 0.1
B Total__________________________________a 362,880
argest 
; loam 
> Car- 
i area, 
loam, 
The
remaimn g drift soils of the Dickinson, Lindley, Dodgeville, Thurston and Car­
rington Series cover less than 1 percent of the total area.
The lo£W  Soils are inextensive, the Fayette silt loam, the larger, covering only 
0.4 p e rc e n t of the county. The Fayette sand covers only 0.1 percent of the 
county. vyrhe O’Neill loam is the largest of the terrace soils; together with the 
%ht co lored  phase which is very inextensively developed, it covers only 3.6
' /  /
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percent of the county. The Waukesha loam is the second largest terrace soil 
covering 2 percent of the county. The O’Neill sandy loam together with the 
light colored phase which is less extensively developed, covers 1.4 P“ 0« «  ot 
the county. The remaining terrace types of the Bremer, Bertrand, Waukes a, 
Sparta, Jackson and O’Neill series cover less than 1 percent of the total area
The Wabash loam is the largest of the bottomland soils covering 2.3 percent 
of the county. The Wabash silty clay loam, less extensively developed, covenj 
14 percent of the area. The' Cass sandy loam is the third largest type «ivei'in-i 
1 3 percent of the county. The remaining bottomland soils of the Cass, Wabash, ^  
Sarpy and Genesee series and the area of muck and peat cover less than 1 per-
sent of the total area. „ .
S o m e  relationships are apparent between the topographic features of the
upland soils and the types which are mapped there. Thus on the drift uplan g  
the Clyde soils occur in the flat to depressed areas, while the Carrington types 
t  are found on the gently undulating to rolling upland. The Bindley soi s r  I 
the Dickinson types are found on the more strongly rolling to rough and brf I 
areas. The Thurston soils occur mainly as knobs or knolls m the C a r r m k l  
areas. The Dodgeville soils are gently rolling to undulating m topograpB^j 
The loess types occur on the more rolling areas. Among the terrace soils th e rf  
is very little development of topographic features except that the soils o t^ H fJ  
O’Neill, Waukesha and Jackson series are found on the higher terraces W5 im  
the Bremer soils occur in the lower positions. On the bottomlands ther 
no topographic features. /
The Fertility in Buchanan County Soils ! [3
Samples were taken for analysis from each of the soil types m the crJ -
except the light colored phase of the O’Neill loam, the light colored phase 1(3
O’Neill sandy loam, the O’Neill loamy sand, the Waukesha sandy loam, the i i p -  
see fine sandy loam and the area of muck and peat. These soils were not sa£ /  Jpd  
because of minor occurrence and lack of importance agrieultura y. f / j f  
extensively developed types were sampled in triplicate, but only 
taken in the ease of the minor soils. All the samplings were made wAh the 
greatest care to insure results which would be accurately representative/ the 
various soil types, and would not be affected by previous treatment of tjhe soils j
or bv any abnormal condition. _  . L II
Samples were taken at three depths, 0 to 6 2/3 inches, 6 2/3 to 20 rrnlhes and 
20 to 40 inches, representing the surface soil, the subsurface soil and t e lsu s°* ’ 
respectively. Analyses were made for total phosphorus, total m trog*b tot 
organic carbon, total inorganic carbon and limestone requirement.. T 4‘ 
methods were employed for the phosphorus, nitrogen and carbon determjjnatio ,j 
and the Truog qualitative test was used for the limestone requiremei 
ruinations. The figures given in the tables are the averages for the 4 s"  
duplicate determinations on all samples of each type and they represeif , 
fore, the average of two or six determinations.
T H E  SU RFACE SO ILS J R  \ ,
The results of the analyses of the surface soils are given in table I|V. y 
are calculated on the basis of 2 million pounds of surface soil per afcre.
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phosphorus content varies widely in the various soils, ranging from 471 pounds 
per acre in the Dickinson loamy sand up to 2,532 pounds per acre in the Wabash 
silty clay loam. There is no evidence of any relationship between the phosphorus 
content of the soils and the various soil groups, although the loess types are both 
low in phosphorus, much lower than many of the drift soils. The terrace and 
bottomland soils are somewhat better supplied than the upland types which 
might be expected because of the fact that there has been less plant growth and 
hence a smaller removal of the plant food constituents, on these bottomland soils. 
In general it appears that there is quite as large a variation in the phosphorus 
content among the soils in the various groups as between groups.
Some relationship is shown between the various soil series and the content of 
phosphorus; thus on the drift uplands the Clyde soils are the richest in phos-
TABLE IV. PLANT POOD IN BUCHANAN COUNTY, IOWA, SOILS 
_________ Pounds per acre of 2 million pounds of surface soil
1
85
3
84
83
199
65
161
32
238
239 
174 
223
60
110
126
43
88
244 
75 
12
245
246 
81
Soil Type
Total Total Total Total
phos- nitro- organic inorganic
1 phorus gen carbon carbon
Limestone
require­
ment
DRIFT SOILS
Carrington loam _________
Clyde silty clay loam____
Carrington sandy lo a m __
Clyde silt loam ______
Carrington silt loam ____
Dickinson sandy loam
Lindley loam ____________
Lindley sandy lo a m ____ _
Lindley silt loam _______
Dickinson loamy sand____
Lindley sand _________
Dickinson loam _________
Dodgeville loam ________
1,373 4,120 39,086
2,450 6,660 84,861
848 1,800 20,943
1,387 5,350 49,658
1,306 4,280 45,568
673 1,160 11,589
794 1,060 11,426
660 860 7,881
1,347 2,400 27,297
471 880 8,290
1,010 720 8,262
1,037 2,540' 29,451
1,293 3,380 33,023
1,087 1,880 22,661
8,000
None
8,000
6,000
8,000
8,000
7.000
5.000
7.000
6.000
7.000
7.000
7.000
LOESS SOILS
t
163 Payette silt lo a m ______ 646 1,260' , 
340 !
15,734
4,526
6,000
7.000242 Payette sand _ : 498
TERRACE SOILS
Waukesha lo a m ____ _
O’Neill fine sandy loam.
O’Neill sandy lo a m ___
Bremer silty clay loam_.
Bremer silt loam _____
Bertrand sandy loam
Waukesha silt lo a m ___
Bremer loam _________
Sparta fine sand ______
Bertrand loam *________
Jackson silt lo a m _____
1,206 2,440 39,896
1,279 3,500 36,350
916 1,430 16,771
1,441 3,600 34,332
2,100' 10,620 79,519
2,086 6,740 58,903
767 1,020 13,253
1,266 3,580' 42,704
1,912 6,220 58,080
552 540 5,781
848 1,460' 16,984
767 1,120 11,017
7.500
8,000
6.500
7.000
5.000
5.000
6.000 
6,000 
8,000
7.000
7.000
5.000
SWAMP AND BOTTOMLAND SOILS
49 Wabash loam _ _ 1,575 6,420 59,939
48 Wabash silty clay loam___ 2,532 5,440 86,118
19 Cass sandy loam 1,602 2,540 28,088
18 Cass lo a m _______ 1,375 6,460 58,330
26 Wabash silt loam_ 1,535 6,540' 60,457
102 Sarpy fine sandy loam__ 1,118 1,900 17,998
5.000
5.000
5.000
8.000
7.000
6.000
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phorus, the Carrington soils are lower than the Clyde but better supplied than 
the Dickinson and Lindley types. The Dodgeville loam is much the same as the 
Carrington loam, while the Thurston loam is much lower in content of phos­
phorus. On the terraces the Bremer soils are the richest in phosphorus, while 
the Waukesha types are better supplied than the other terrace types except the 
Bremer, and the O’Neill types are somewhat lower than the Waukesha. The Jack- 
son silt loam is the poorest in phosphorus and the Bertrand sandy loam contains 
about the same amount. The Sparta fine sand shows the lowest content of all 
the terrace types in amount “of phosphorus. On the bottomlands the Wabash 
types are better supplied than the Cass or Sarpy soils. The Cass are a little
richer than the Sarpy type. ‘ % j B
Apparently the characteristics which serve as a means of differentiation ot the
various soil series have an influence on the phosphorus content of the soil and 
thus the color of the soil, its topography, the character of the subsoil, and the 
origin and previous history of the soil all influence the supply of phosphorus. 
•Soils which are dark in color, level to flat in topography and have heavy subsoils, 
like the Clyde and Bremer types, are richer in phosphorus than the lighter col­
ored soils which are more rolling in topography, and have coarser textured sub­
soils, such as the Lindley, Dickinson and O’Neill soils.
There is some evidence of the effect of texture of the various soils on the con­
tent of phosphorus. Thus on the drift uplands the Carrington loam is higher in 
phosphorus than the Carrington sandy loam. The silt loam contains about the 
same amount of the element as the loam. The Clyde silty clay loam is richer in 
phosphorus than the Clyde silt loam. The Dickinson sandy loam is better supplied 
than the Dickinson loamy sand, the Dickinson loam is richer in phosphorus than 
either the sandy loam or the loamy sand. The Lindley silt loam is the richest m 
phosphorus of any of the Lindley types. The Lindley loam comes second.  ^ The 
Lindley sandy loam is lower than the Lindley loam. The Lindley sand is higher 
than would ordinarily be expected. On the loess upland the Fayette silt loam is | 
very much richer than the Fayette sand.
On the terraces the O’Neill sandy loam is a little richer than the loam. Or­
dinarily the loam would be better supplied with phosphorus. The fine sandy loam 
is much poorer than either of the other O’Neill types. The Waukesha silt loam 
and the Waukesha loam contain very much the same amounts of phosphorus. 
The Bremer silty clay loam and the Bremer silt loam show very little difference 
in phosphorus content, while the Bremer loam is slightly lower in content of this 
element. On the bottomlands the Wabash silty clay loam is richer than the i 
Wabash loam. The Cass sandy loam and Cass loam contain about the same 
amount of phosphorus. The Wabash silt loam shows nearly the same content a s ; 
the Wabash loam. Thus it appears that silty clay loams are ordinarily better 
supplied than silt loams, silt loams are richer than loams and loams are better 
supplied than sandy loams or sands.
From the analyses of the soils in general, it is evident that phosphorus may 
be a limiting factor in crop growth in the .very near future. The total content 
of the element is rather low, and there is probably a need for available phosphorus 
on many of the soil types at the present time.
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The nitrogen content of the soils of the county varies from 340 pounds per 
acre in the Fayette sand up to 10,620 pounds per acre in the Bremer silty clay 
loam. No relationship is evidenced between the nitrogen supply in the soil and 
the various groups although the bottomland soils are a little better supplied on 
the average than the upland types due mainly to the smaller crop growth on 
these soils and hence the smaller removal of plant food.
I t appears that the differences in nitrogen content reflect those differences in 
characteristics which serve as a basis for the distinguishing of the different soil 
series. The differences in color, topography and subsoil characteristics indicate 
variations in nitrogen content. Thus, on the drift uplands the Clyde soils which 
are dark in color, level to depressed in topography and have heavier textured sub­
soils are better supplied with nitrogen. The Carrington soils are somewhat lower 
than the Clyde types but are better supplied with this constituent than the Bind­
ley and Dickinson soils. On the terraces the Bremer types are richer in nitrogen 
than the O’Neill and Waukesha, and the latter, in turn, are better supplied than 
the Jackson, Sparta and Bertrand types. On the bottomlands the Wabash soils 
are richer in nitrogen than the Cass and Sarpy types and the Cass are somewhat 
better supplied than the Sarpy.
The textural differences in the soils also have an effect on the nitrogen content. 
Thus on the drift uplands the Clyde silty clay loam is higher in nitrogen than the 
Clyde silt loam, the Carrington silt loam is higher than the Carrington loam 
which, in turn, is very much higher than the Carrington sandy loam. The Dick­
inson loam is higher than the Dickinson sandy loam, which is better supplied 
than the Dickinson loamy sand. The Bindley silt loam is the richest of the Bind­
ley types, followed in order by the Bindley loam, the Bindley sandy loam and 
the Bindley sand. On the loessial uplands the Fayette silt loam is very much 
richer than the Fayette sand.
On the terraces the O’Neill sandy loam is a little higher than the O’Neill loam, 
which is contrary to the usual results probably due to some variation in the in­
dividual samples. The loam, however, is very much higher than the fine sandy 
loam. The Bremer silty clay loam is much higher in nitrogen than the Bremer 
silt loam which in turn is better supplied than the Bremer loam in nitrogen. The 
Waukesha silt loam and the Waukesha loam are about the same in nitrogen con­
tent, the silt loam being just a trifle higher. On the bottomlands the Wabash silt 
loam is higher than the silty clay loam which is contrary to the usual results. 
The loam is also higher than the silty clay loam but somewhat lower than the 
silt loam. This, too, is unusual and the silty clay loam sample is probably slightly 
abnormal. The Cass loam is very much better supplied with nitrogen than the 
Cass sandy loam. In general it is apparent that these results bear out previous 
conclusions, indicating that fine textured soils are richer in nitrogen than coarse 
textured types. Silty clay loams are ordinarily richer in nitrogen than silt loams, 
silt loams are better supplied than loams, and loams are richer than sandy loams 
or sands.
Many of the soils are fairly well supplied with nitrogen, but in some of the 
types the amount of this element present is entirely too small for the best crop 
growth. There is a need for nitrogen fertilization on these soils now and all the
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soils will need some fertilizing material supplying nitrogen in the near future if 
the content of this element is to be maintained.
Farm manure, when properly preserved and applied to the land, will aid mate­
rially in keeping up the nitrogen content. The turning under of all crop residues 
will also be of value in keeping up the supply of nitrogen. The use of leguminous 
crops as green manures is the best and cheapest method of applying nitrogen
The content of organic carbon in the soils of this county varies much the same 
as the supply of nitrogen. The amount of total organic carbon present ranges 
from 5,781 pounds per acre in the Sparta fine sand up to 86,118 pounds per acre 
in the Wabash silty clay loam. Again there is little evidence of any relationship 
between the amount of organic carbon present and the various soil groups, 
although the terrace and bottomland types are a little better supplied on the 
average because of a lack of cultivation of those soils and hence a smaller amount 
of decomposition occurring there.
The effect of those characteristics which serve to distinguish the various soil 
types and soil series is, however, rather definitely indicated. Thus the color, 
topography and subsoil characteristics are very definitely related to the amount 
of organic carbon present. Dark colored soils such as the Clyde, the Bremer and 
the Wabash, are much higher in organic carbon than light colored soils such as 
the Dickinson and Lindley, the Jackson and the Sarpy. Soils such as the Clyde 
and Bremer, occurring in level to depressed areas, are higher in organic matter 
than types like the Carrington and 0  ’Neill which occur on more gently undulat­
ing to rolling areas. Soils with heavy textured subsoils are better supplied with 
organic matter than those having sandy and gravelly subsoils. Thus the Car­
rington types are better supplied than the Dickinson, the W^aukesha soils are < 
richer than the O’Neill and the Wabash types are richer than the Cass or Sarpy.
Differences in texture also influence the organic carbon content. Thus the 
Clyde silty clay loam is richer than the Clyde silt loam; the Carrington silt loam 
is richer than the loam which in turn is better supplied than the Carrington 
sandy loam. The Lindley silt loam is the richest of the Lindley types, f ollowed in 
order by the Lindley loam, sand and sandy loam. The Lindley sand is a little 
higher than the sandy loam, which is contrary to the usual results, but the dif­
ferences are not large enough to be of any particular significance. The Dickinson 
loam is richer than the Dickinson sandy loam which in turn is better supplied 
than the Dickinson loamy sand. On the loessial upland the Fayette silt loam is 
very much richer than the Fayette sand. On the terraces the O’Neill loam is 
richer than the 0  ’Neill sandy loam which in turn is better supplied than the 
O’Neill fine sandy loam. The Bremer silty clay loam is very much higher than 
the Bremer silt loam which in turn is better supplied than the Bremer loan. The 
Waukesha silt loam is richer than the Waukesha loam. On the bottomlands the 
Wabash silty clay loam is richer than the silt loam which in turn is higher in 
organic carbon than the loam. The Cass loam is better supplied than the Cass 
sandy loam. I t is apparent, therefore, that fine textured types are much richer in 
organic matter than those which are coarse in texture.
Some of the soil types in the county are very well supplied with organic matter, 
but in a number of cases the content of this constituent is rather low. In the
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light colored sandy soils it is very important that some fertilizing material sup­
plying organic matter be applied as necessary. On all the soils of the county 
the regular addition of materials supplying organic matter is desirable if the 
There is no content of inorganic carbon in any of the soil types. All are acid 
in reaction and therefore in need of lime. I t is very important for the best 
growth of all farm crops, especially for legumes such as sweet clover and alfalfa, 
that lime be applied. The lime requirements of the various soil types as shown 
in table IV should be considered indicative only. There is such a difference in 
the acidity in various soils and even among soils of the same type from different 
areas, that the application of lime should be made only after the particular area 
has been tested and the exact needs determined.
THE SUBSUEFACE SOILS AND SUBSOILS 
The results of the analyses of the subsurface soils and subsoils are given in
TABLE Y. PLANT FOOD IN BUCHANAN COUNTY, IOWA, SOILS 
_______Pounds per acre of 4 million pounds of subsurface soil (6%"-20")
Soil
No.
1
85
3
84
83
199
65
161
32
238
239 
174 
223 
241
108
60
110'
126
43
88
244 
75 
12
245
246 
81
49
48
19
18
26
102
Soil Type
Total Total Total Total
phos- nitro- organic inorganic
phorus gen carbon carbon
Limestone
require­
ment
DRIFT SOILS
Carrington loam ___ 1,885 3,160 46,540Clyde silty clay loam 3,958 12,680 119,942
Carrington sandy lo a m ___ 1,534 3,000 32,124
Clyde silt loam 1,885 4,820 54,975
Carrington silt loam 2,288 5,840 58,738
Dickinson sandy loam 1,212 2,000' 21,925
Lindley loam _1T___ 1,804 1,680 19,743
Lindley sandy loam ___ 1,347 1,080 7,744
Lindley silt loam 1,804 2,720 29,942
Dickinson loamy sand 888 1,120 10,908
Lindley sand 1,400 880 7,853
Dickinson loam 1,938 3,280 48,704
Dodgeville loam 1,938 6,880 67,956
Thurston loam 1,562 1,960 22,852
TERRACE SOILS
SWAMP AND BOTTOMLAND SOILS
Wabash loam _________
Wabash silty clay loam.
Cass sandy loam ______
Cass loam |_________ !___
Wabash silt loam _____
Sarpy fine sandy loam
6,600
None
4.000
5.000
8.000
7.000
8.000
4.000
8.000
7.000
6.000
8,000
7,000
LOESS SOILS
163
242
Fayette silt loam 
Fayette sand
968
— __! 1,293
1 1,080' 
1 720'
11,289
10,471
_____ ! 8,000 
------ ' 6,000
O’Neill loam 2,060* 2,740 30,269
Waukesha loam ____ 1,966 5,040 61,793'
O'Neill fine sandy loam___ 1,655 1,700 19,280
O’Neill sandy loam ______ 2,586 3,360 39,050
Bremer silty clay loam____ 3,340 9,600 46,986
Bremer silt loam _ 2,640 4,360' 53,667
Bertrand sandy loam _ _ 1,426 1,400' 13,471
Waukesha silt loam 1,966 4,000’ 48,213
Bremer loam _____ __ ‘ 2,908 5,520* 67,684
Sparta fine sand _ _ _ _ 1,131 720 6,544
Bertrand loam 1,588 1,560 16,307
Jackson silt loam 1,372 1,200- 10089
7.000
8.000
6,500
7.000
4.000
5.000
5.000
6.000
8,000
4.000
6.000
2,000
2,4*50 7,440 92,063 4,000
4,336 13,000 141,809 5,000
2,640 3,000 33,651 3,000
2,800 7,467 77,446 7,000
1,938 5,640 73,683 6,000
1,508 2,000 21,706 5,000
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TABLE VI. PLANT POOD IN BUCHANAN COUNTY, IOWA, SOILS
Soil
No. Soil Type
Total
phos­
phorus
Total
nitro­
gen
Total
organic
carbon
Total
inorganic
carbon
Limestone
require-
ment
DRIFT SOILS
a rum
1
85
3
84
88
199'
65
161
32
288
239
174
223
241
108
60
110
126
43
8 8
244 
75 
12
245
246 
81
Carrington loam --------
Clyde silty clay loam__. 
Carrington sandy loam
Clyde silt loam ---------
Carrington gilt loam 
Dickinson sandy loam .
Lindley loam &-----------
Lindley sandy loam —
Lindley silt loam ------
Dickinson loamy sand
Lindley sand ---------
Dickinson loam — .-----
Dodgeville loam ---------
Thurston loam --------
4,080'
1,899
2,281
2,181
1,252
3,273
2,343
2,949
1,212
1,737
2,139
L4Ï4
6,060
2.720 
1,560 
2,700 
1,200 
1,320
1.720 
1,680
480
780
1,800
605
84,398 
28,551 
15,730 
27,569 
13,580 
17,752 
13,825 
19,634 
7,281 
7,935 
23,479 
No sample 
12,598
None
3.000
1.000
4.000
6.000 
8,000 
8,000 
8,000
4.000
2.000 
8,000
”~4~,0<H)
LOESS SOILS
163 I Fayette silt loam ------------ | 2,98
242 j Fayette sand ------------------ 1 1.71
1 2,988 1,200 k 12,271
1,776 840 1 8,917
8,000
4,000
TERRACE SOILS
rVWfnll loam _. ____ 2,687
2,362
1,920
3,420
O’Neill fine sandy loam------ 1,978
2,706
1,350
1,140
Bremer silty clay loam------ 3.192
3.192
3,120
2,160
*RoW*r£inrl sfl/nflv lo a m ___ 2,019 2,040
WanlrAQlift Silt loa.TTl 2,463 3,360
3,150 1,680
1,454 • 720
2,181 1,380
Jackson silt lo a m ------------ 2,544 1,500
22,252 6,000
43,931 7,000
15,379 6,000
13,253 ____ 6,000
53,667 3,000
32,887 2,000
13,744. 5,000
36,814 6,000
27,160 3,000
6,789 4,000
12,271 6,000
10,471 3,000
SWAMP AND BOTTOMLAND SOILS
49
48
19
18
26
102
Wabash loam --------------
Wabash silty clay loam_.
Cass sandy lo a m ----------
Cass lo a m ----------------- -
Wabash silt lo a m ---------
Sarpy fine sandy loam—
3,393 6,840
4,323 6,120
3,192 2,280'
2,139 1,680
2,625 4,760
1.899 600
115,515 3,000
94,735 3,000
27,651 2,000
20,861 3,000
65,366 4,000
8,753 3,000
tables V and VI. They are calculated on the basis of 4 million pounds of sub­
surface soil and 6 million pounds of subsoil per acre.
It is hardly necessary to consider the analyses of the lower soil layers m detai 
as the analyses of the surface soils appear to indicate very definitely the needs 
of thè individual soil types. None of the soils show any large content of the essen­
tial plant food constituents in the subsurface or subsoil layers, and hence any 
deficiencies in the surface soil will not be supplied from below In most cases 
there is actually a smaller amount of plant food in the subsurface soil and the 
subsoil, and the need of the various elements for plant growth is even greater
than is indicated by the analyses of the surface soils. j
The results given in the tables do emphasize the needs of the various soi s 
I t is apparent that the supply of phosphorus in the soils is low and the need o 
phosphorus fertilizers in the very near future is rather definitely s own.
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seems probable that phosphorus fertilizers might be employed with profit in many 
eases now. In many of the soils the supply of organic matter and nitrogen is 
rather low, and the use of some fertilizing material supplying these constituents 
is necessary now. Such materials are very desirable for the maintenance of per­
manent fertility on all the soils, and regular applications are necessary to main­
tain the supply of these constituents. The soils are all acid in reaction in the 
lower soil layers and lime should be applied.
Greenhouse Experiments
Two greenhouse experiments were conducted on soils from Buchanan County 
to aid in determining the fertilizer needs of the soil and the value of various 
fertilizing materials. These tests were carried out on the Carrington loam and 
the Lindley sandy loam, two important soil types in the area.
The treatments employed in these experiments included the application of 
manure, limestone, superphosphate and muriate of potash. These materials were 
applied in amounts which are ordinarily used in the field, and the results there­
fore may be considered to indicate fairly well the results which may be 
secured in the field. Manure was applied at the rate of 10 tons per acre, lime was 
added in sufficient amounts to neutralize the acidity of the soil, superphosphate 
was applied at the rate of 250 pounds per acre, and muriate of potash at the 
rate of 50 pounds per acre. WLeat and clover were grown in the experiments, 
the clover being seeded about 1 month after the wheat was up.
THE RESULTS ON THE CARRINGTON LOAM
The results of the experiments on the Carrington loam from Buchanan County 
are given in table VII.
Manure more than doubled the yield of wheat on this soil. Superphosphate 
alone had a small effect. Superphosphate with manure increased the yield over 
that secured with manure alone. Limestone applied with superphosphate had 
some effect. The yield on the pots treated with manure, lime and superphosphate
Fig. 3. Wheat and clover in greenhouse experiment on Carrington loam, Buchanan County.
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TABLE VII. GREENHOUSE EXPERIMENT, CARRINGTON LOAM, 
BUCHANAN COUNTY
Pot
No.
Treatment
Weight of 
wheat grain 
in grams
Weight of 
clover in 
grams
1O
4.62 56.43
9.74 80.00
q 4.79 60.66O 10.05 95.60
5
6 
7
5.65 68.30
90.00
lVllUlUI C“|"llllltìi5 IUJIU | oupui piivoj/iiM't'v/ ------- “ ~
Manure+limestone+superphosphate+potassium 10.87 95.75
was not obtained. The addition of potassium with manure, lime and superphos­
phate had very little influence, although there was a slight gain over the yields
with manure and superphosphate alone.
Manure alone brought about a very large increase in the clover. Lime applied 
with superphosphate increased the yield over superphosphate alone. The addi­
tion of lime with manure and superphosphate had little effect over the yields 
with manure and superphosphate alone, and the addition of muriate of potash 
with manure, lime and superphosphate had little influence on the yields. It 
appears from these results that the Carrington loam will respond very profitably 
to applications of manure, lime and superphosphate.
THE RESULTS ON THE LINDLEY SANDY LOAM
The results secured on the experiment on the Lindley sandy loam are shown 
in table V III.
The application of manure more than doubled the yield of wheat. Super­
phosphate alone increased the yields very slightly. Superphosphate applied 
with manure brought about a very pronounced increase in the yield of wheat 
over that brought about by manure alone. Lime with superphosphate and lime 
with manure and superphosphate showed little influence. Muriate of potash
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TABLE V ili. GREENHOUSE EXPERIMENT, LINDLEY SANDY LOAM
BUCHANAN COUNTY
Pot
No. . Treatment
Weight of 
wheat grain 
in grams
Weight of 
clover in 
grams
1 C h eck ___
2 Manure _ " ---- O.ZO 2,503 Superphosphate __ ~~ o .o zQ OQ 47.934 Manure.+superphosphate 0 .0 u 8.02 
3.60 
8.08 
9.01
o . l o
5
6 Limestone+superphosphate
Oo .dD
Manure+limestone+ superphosphate ‘to . 4 059.15
67.357 Manure+limestone+superphosphate+potassium
produced a slight gam when applied in addition to manure, lime and superphos­
phate. Manure enormously increased the yield of clover which was very low on 
the check pots. Superphosphate had little effect when applied alone, but manure 
and superphosphate produced a large increase in yield over that secured with 
manure alone. Limestone and superphosphate showed a large effect on the crop 
yields but less influence than that brought about by the manure. The application 
o lime with manure and superphosphate showed a gain in the yield of clover 
and muriate of potash with manure, lime and superphosphate showed some in­
crease m yield. These results indicate that manure, lime and superphosphate 
may be of considerable value on this soil type.
Field Experiments
Only one field experiment has been carried out in this county, but tests are 
un^er way in adjacent counties on the same soil types which occur extensively 
m Buchanan County. The results secured on some of these fields will be given 
here to indicate the effects of various fertilizing treatments on some of the more 
important soil types in this county. The data obtained in the experiment on the 
Independence Field on the Carrington loam will be supplemented by that secured 
on the Carrington loam on the Wnverly Field No. 2, Series I and II, in Bremer 
County; on the Eldora Field, Series 200, in Hardin County; on the Jesup Field, 
enes II, m  Black Hawk County; on the Maynard Field, Series I, in Fayette 
County, and on the Manchester Field in Delaware County. In addition the re­
sults secured on the Carrington silt loam on the Low Moor Field in Clinton 
County and on the Springville Field in Linn County will be given. The results 
secured on these fields may be considered definitely applicable to this county.
hese field experiments are planned to determine the relative value of various 
soil treatments, and they are laid out on land which is representative of the in­
dividual soil types.^ They are permanently located by eorner stakes and all pre­
cautions are taken in the application of fertilizers and in the harvesting of crops 
o be sure that the results secured are accurate. In these experiments, tests 
are included under both the livestock and grain systems of farming, manure 
being employed in the former and crop residues applied in the latter.
Other fertilizing materials tested include limestone, rock phosphate, super­
phosphate, a complete commercial fertilizer and muriate of potash. Farm manure 
is applied at the rate of 8 tons per acre once in the 4-year rotation. Limestone 
is added in sufficient amounts to neutralize the acidity of the surface soil. The
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crop residue treatment consists of plowing’ under the cornstalks which have been 
cut with a disc or stalk cutter in the spring after having been winter pastured. 
Sometimes the second crop of clover is plowed under but usually it is used for 
seed, hay or pasture and only the residues are plowed down. Rock phosphate 
was added at the rate of 1 ton per acre once in four years until 1925 when the 
application was reduced to 1,000 pounds once in the 4-year rotation. Super­
phosphate (16 percent P205) was applied at the rate of 200 pounds per acre 
annually three years out of four in the 4-year rotation. I t was not applied to 
the legume crop. Beginning in 1929 sufficient 20 percent superphosphate has 
been used to supply the same amount of phosphorus as previously employed.
The old standard 2-8-2 complete commercial fertilizer was applied at the rate 
of 300 pounds per acre annually until 1922, when the 2-12-2 brand was applied 
at the rate of 200 pounds per acre three years out of four, thus supplying the 
same amount of phosphorus as that added in the 150 pounds of superphosphate. 
In 1929 a change was made to a 2-12-6 complete fertilizer, applying the same 
amount as previously in order to supply an equivalent amount of phosphorus. 
Muriate of potash is applied at the rate of 25 pounds per acre three years out 
of four in the 4-year rotation.
THE INDEPENDENCE FIELD
The results secured on the Carrington loam on the Independence Field in 
Buchanan County are given in table IX. The application of manure increased 
crop yields in all but one season, showing very large effects in practically all 
cases. The largest increases were obtained on the com in 1921, 1924, 1925 and 
1929, on the oats in 1926 and 1930, on the clover and timothy in 1923 and on 
the clover in 1927. Lime with manure showed beneficial effects on the crops 
grown in all but one season, the largest benefits from the application appearing 
on the timothy and clover in 1923.
Rock phosphate with manure and lime showed beneficial effects on the crops 
in most seasons. The largest increases were secured on the timothy and clover 
in 1923 and on the oats in 1930. I t  had no influence on the corn in 1924 and 
1925 nor on the oats in 1926. In all the other seasons small beneficial effects were 
evidenced. Superphosphate with manure and lime showed larger effects than 
rock phosphate in several seasons. I t had a much greater effect on the corn in 
1924 and on the oats in 1926 and showed slightly larger benefits in other seasons. 
It had less effect than rock phosphate, however, on the timothy and clover in 
1923 and on the oats in 1930. The effects on the corn in 1928 and 1929 were very 
similar for the two phosphates. The complete commercial fertilizer with manure 
and'lime showed less effect than superphosphate in most seasons. I t had some­
what larger effects on the corn in 1928 and 1929, but in all other cases was less 
effective than superphosphate.
The crop residues had little effect on the crops grown in most seasons. Clover 
in 1927 showed some beneficial effects, and the corn in 1929 also was benefited. 
Lime with the crop residues increased the crop yields in all but one season. The 
largest beneficial effect appeared on the timothy and clover in 1923 and on the 
oats in 1930. There was also a considerable effect on the oats in 1926. The corn 
in 1928 was the only crop which was not benefited by the lime.
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TABLE IX. FIELD EXPERIMENT, CARRINGTON SILT LOAM, BUCHANAN 
COUNTY, INDEPENDENCE FIELD*, SERIES II
I P
lo
t 
N
o.
Treatment
19
21
 
co
rn
 b
u.
 
pe
r 
A
.
---
---
---
--
---
---
---
---
19
22
 
oa
ts
 b
u.
 
pe
r 
A
.
19
23
 
tim
ot
hy
 
an
d 
cl
ov
er
 t
on
s 
pe
r 
A
.
19
24
 c
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n 
bu
. .
 
pe
r 
A
.
19
25
 c
or
n 
bu
. 
pe
r 
A
.
19
26
 
oa
ts
 b
u.
 
pe
r 
A
.
19
27
 
cl
ov
er
 
to
ns
 
pe
r 
ac
re
19
28
 
co
rn
 b
u.
 
pe
r 
A
.
19
29
 
co
rn
 b
u.
 
pè
r 
A
. 
(2
)
19
30
 o
at
s 
bu
. 
pe
r 
A
.
1 Check (1) ___________ ____ 49.4 61.4 1.55 37.8 39.0 20.1 1.48 49.9 46.3 31.22 Manure _________________ 04.0 57.2 1.94 57.6 59.0 62.6 2.12 57.4 62.2 61.53
4
Manure+lime 
Manure+lime+rock phos-
69.0 64.4 2.33 59.3 64.6 59.9 2.17 62.8 67.3 62.1
5
phate _______ __________
Manure+lime+super-
69.0 69.9 2.72 56.2 69.4 55.0 2.23 63.9 60.3 75.0
6
phosphate _
Manure-}-] ime+complete
70.3 71.4 2.34 61.3 70.8 63.9 2.31 63.7 59.7 72.6
commercial fertilizer____ 67.1 65.9 2.14 62.0 65.7 55.2 2.26 69.2 65.6 74.17 Check ___________________j 59.0 64.6 1.16 54.5 53.8 44.6 1.59 57.4 39.4 66.18 Crop residues _ 65.0 64.3 1.16 58.1 54.4 43.6 1.88 58.9 45.L 67.59
10
Crop residues+lime______ _
Crop residues+lime+rock
73.3 66.8 1.75 62.9 61.8 54.5 1.91 53.2 48.6 71.1
11
phosphate ______________
Crop residues+lime+super-
76.4 50.6 1.95 64.3 63.0 55.5 1.50 54.0 50.6 70.8
12
phosphate______________
Crop residues+lime+com-
72.7 64.4 1.75 64.8 66.4 56.8 1.56 47.6 46.0 70.8
13
plete commercial fertilizer 68.1 61.2 1.99 70.2 69.8 63.0 1.80 46.8 53.6 77.7Check ___________________ 53.31 49.9 1.36 55.3 56.0 63.3 1.80 53.8 52.9 66.2
(1) This plot is affected by a grove of trees that lies near it.
(2) Yield on a basis of 15 percent moisture.
Th® Independence Field was laid out in 1920 on the State Hospital Farm, near Independence, 
Buchanan Countv. The field _ is located in the northeastern corner of the S. W. %  of the S. W. %  of 
S. 6, T. 88 N., R. 9 W. This land had been in a rotation of corn and oats.
Rock phosphate with the crop residues and lime increased the crop yields in 
most seasons. I t had no effect on the oats in 1922 nor on the clover in 1927 and 
showed no effect on the oats in 1930. Beneficial effects were found in all other 
cases. The largest influence from the application appeared on the clover and 
timothy in 1923. Superphosphate with the crop residues and lime showed a 
much greater effect than rock phosphate on the oats in 1922, and a greater effect 
also in several other seasons. I t  had less influence, however, than rock phosphate 
on the corn in 1928 and 1929 and much less effect on the timothy and clover in 
1923. The complete commercial fertilizer with the crop residues and lime showed 
slightly larger effects than superphosphate in a number of cases. The timothy 
and clover in 1923, the clover in 1927 and the oats in 1930 were benefited mate­
rially by the complete commercial fertilizer. Large effects also appeared in the 
ease of the com in 1924, 1925 and 1929 and on the oats in 1926. In the other 
seasons superphosphate had the greater influence.
T H E W AVEK LY F IE L D
The results secured on the Carrington loam on the Waverly Field, No. 2, Series 
I, in Bremer County are given in table X. The beneficial effects of manure are 
indicated on all but two crops, the clover in 1922 and the corn in 1930. In most 
cases manure gave large crop increases, particularly on the corn in 1918, and 
on the oats in 1921 and in 1928. Lime with manure increased the yields in most 
seasons, showing the largest effects on the oats in 1921, 1925 and 1930, on the
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TABLE X. FIELD EXPERIMENT, CARRINGTON LOAM, BREMER COUNTY, 
WAVERLY FIELD,* NO. 2, SERIES I
Pl
ot
 N
o.
Treatment
19
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( 1 
)
19
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 c
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(2
)
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A
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(3
)
19
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A
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(4
)
19
23
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A
. 
(5
)
19
24
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A
. 
(6
)
19
25
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A
. 
(7
)
19
26
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er
 t
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s 
pe
r 
A
. 
(8
)
19
27
 c
or
n 
bu
. 
pe
r 
A
.
19
28
 o
at
s 
bu
. 
pe
r 
A
.
19
29
 
sw
ee
t 
cl
ov
er
 
to
ns
 
pe
r 
A
. 
(9
)
19
30
 c
or
n 
bu
. 
pe
r 
A
.
1 Ohp.ek ................. _ . 42.8 1.50 47.8 25.7 2.22 11.0 40.4 35.2 0.74 54.5
52.22 Manure ____ _________ 61.0 1.75 56.5 34.3 2.20 24.7 63.9 53.3 52.2 0.87
3
4
Manure+lime _________
Manure+lime+rock
64.9 1.10 57.5 50.6 2.32 — 30.4 77.7 — 65.8 45.4 1.57 61.8
5
phosphate__________
Manure+lime+complete
65.5 2.60 58.0 40.3 2.10 — 34.3 87.8 — 63.4 61.3 1.17 64.9
6
commercial fertilizer _ 
Manure+lime-f super-
72.1 2.35 44.0 35.7 2.78 — 42.1 103.3 — 62.9 57.9 0.97 68.9
phosphate__________ 67.2 2.85 47.0 42.0 2.90 38.2 89.3 67.3 65.8 1.22 67.2
7 Check _______________ 55.1 1.55 36.6 30.6 1.76 19.2 59.9 36.7 40.8 0.79 64.6
8 Crop residues_________ 49.6 1.06 39.6 20.3 1.24 18.8 51.7 38.6 34.0 0.28 60.8
9
10
Crop residues+lime____
Crop residues+lime+
66.2 1.50 40.8 30.4 1.84 — 20.3 62.1 55.5 44.2 1.13 67.2
11
rock phosphate _____
Crop residues+lime-f-
70.0 1.75 41.6 40.6 2.16 — - 20.5 85.3 — 59.8 54.5 1.43 66.4
12
superphosphate _____
Crop residues+lime+ 
complete commercial
88.2 2.55 43.3 38.4 2.70 — 23.1 86.9 ------- 61.4 58.9 1.27 63.3
fertilizer___________ 88.6 2.10 45.8 46.0 2.70 22.4 -86.5 51.6 58.9 1.21 66.8
13 Check _________ i_____ 79.7 1.55 35.1 26.7 1.48 — 16.3 53.4 — 33.4 38.6 0.14 63,0
(1) Six tons lime, fall 1917.
(2) Soybeans planted in com ; both crops poor. Wet spring injured plots in center series. Plots 5 and 
6 and crop residue plots weedy.
(3) Plot 3 too high; morning-glory vines on plot.
(4) Stand uneven on 2 and 4.
(5 ) No crop yields secured owing to drouth.
(6) Crop damaged by frost— phosphate plots showed more maturity.
(7) Barley seeded by mistake on plot 1. Unable to account for high yield on plot 5.
(8) Field pastured; no results taken.
(9) Plots damaged by sheep.
*The Waverly soil experiment field was established in the fall of 1917 on the farm of George Christophel, 
about 3 miles northwest of Waverly, in Bremer County. Two series of plots were laid out in different 
areas of Carrington loam.
Series I was located in the southwestern part of the S. W. % of the N. W. 14 of Section 28, R. 14 W.,
T. 92 N., Lafayette Township. The area had been in corn or oats the previous five years. Manure had 
been applied in 1915, 1916 and 1917 at the rate of 5 loads per acre.
Series II  was laid out along the west side of the N. W. % of Section 28, R. 14 W., T. 92 N., Lafayette 
Township. This area had been in corn and oats alternately for five years.
corn in 1927 and on the sweet clover in 1929. The yield on plot 3 in 1919 was 
evidently abnormal.
Rock phosphate with manure and lime increased the crop yields to a very 
pronounced extent in some seasons but in one or two cases showed no beneficial I 
effects. The clover in 1919, the oats in 1925 and 1928 and the corn in 1927 were 
greatly increased. Superphosphate showed a greater effect than rock phosphate 
in most seasons. The differences, however, were not large. In a few cases super­
phosphate showed less effect than rock phosphate, and in one instance the results | 
were almost exactly alike. The complete commercial fertilizer had a greater 
influence than superphosphate in one or two cases, but in general the results were 
similar. Large increases were noted, however, in 1925 and 1929 from the com­
plete commercial fertilizer.
The crop residues had little effect on the crops grown. Lime with residues 
increased the crop yields in all cases, and in some instances the gains were large,
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particularly on the clover in 1919 and 1922, on the corn in 1927 and 1930 and on 
the sweet clover in 1929. Large effects were also shown on the oats in 1921 
1925 and 1928.
Rock phosphate with the crop residues and lime increased the crop yields 
considerably in practically all cases. The largest influence was noted on the 
clover crop, on the sweet clover and on the oats in 1925 and 1928. Superphos­
phate with the crop residues and lime had a larger effect than rock phosphate in 
practically every season. The gains were sometimes pronounced as on the clover 
m 1919 and 1922. In 1930 superphosphate showed less effect than rock phos­
phate. The complete commercial fertilizer with the crop residues and lime had 
about the same effect as did superphosphate, showing a slightly greater influence 
in some cases and smaller in others.
The results secured on the Wavèrly Field, Series II, are given in table XI. 
Here again the manure resulted in large increases in crop yields in practically 
every season. The clover in 1920 and 1921, the corn in 1922 and 1923, and the 
alfalfa in 1927, 1928, 1929 and 1930 showed the largest influence from the use 
of manure. The application of lime with manure brought about distinct gains 
in the crop yields in every season. The gains were often very large as on the
TABLE XI. FIELD EXPERIMENT, CARRINGTON LOAM, BREMER COUNTY 
WAYERLY FIELD, NO. 2, SERIES II
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1
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Check ________________
Manure ______________
Manure+lime _______
38.5
54.0
56.8
39.8 
49.3
61.9
0.47
0.67
1.36
1.03
1.30
1.87
39.4
55.7
62.3
25.0 
40.2
57.0
42.8
49.7
66.4
0.39
0.45
2.66
0~76
1.28
0.51
1.46
2.52
0.35
1.87
3.00
0.93
1.85
2.83
0.46
1.77
2.704 Manure+lime+rock
phosphate ____ 57.2 46.4 1.66 1.98 63.1 62.0 64.9 2.72 1.61 3.19 3.18 3.23 3.525 Manure+lime+super-
6
phosphate___________ ______
Manure+lime+complete
60.5 57.8 2.0S 2.19 64.0 60.7 75.8 3.03 1.65 3.18 2.88 3.58 3.90
7
commercial fertilizer_ 61.3 61.9 1.99 2.47 62.9 63.0 65.3 3.03
0.62
0.62
2.93
1.35 3.12 3.30
1.29
1.21
2.40
3.17
1.26
0.86
2.60
3.72
1.28
0.97
2.44
Check _ 48.7
46.4
50.0
35.4 0.84 
39.4' 0.67 
a! n £7
1.17
1.09
1.26
45.7
41.4
50.6
34.2 
34.0
45.2
42.5 
48.3
55.5
8
9
Crop residues '¡¿L________
Crop residues+limfl 0.69,0.79
10 Crop residues+lime+rock 1 . 1 0 1
11
phosphate ___________
Crop residues+lime+
56.7 40.8 1.14 1.44 52.0 46.5 74.7 3.02 1.11 2.04 2.35 2.48 2.71
12 superphosphate ______Crop residues+lime+com-
48.7 47.3 1.11 1.63 51.4 47.5 70.9 3.02 1.36 2.21 2.55 3.18 1.88
plete commercial
13_
fertilizer____________
Check ________
42.7 53.5 1.32 2.10 60.8 50.7 51.2 2,96 1.31 2.55 3.14 2.21 1.4333.4 32.9 0.33 0.87 34.8 43.2 37.8 0.45 0.69 0.36 0.87 0.84 0.47
K  S1X tons ?  A f 11 191.7- , Heavy rams washed 11, 12 and 13 badly, 
f £ lots 1 2 poorer m fertility than other plots,
m  Dry season.
*>lot *3 high, probably due to manure application made through error 
(5) Low yield on plot 12 due to part of crop lost in threshing! 
m  7 « w hn°?^erS desi i ‘°y*d the cr°P o n  plot 1 and damaged west side of all plots 
thicken stand TW° ?uttlngs- Flrst cuttmg mostly timothy on plots 1 and 13. Timothy seeded in 1926 to
(10) Two euttings. First cutting mixture timothy and alfalfa. Plots 11 and 12 damaged by gonhers 
Crop residues series damaged by gophers. Dy gopners-
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clover in 1920 and 1921, on the sweet clover in 1925, on the corn in 1923 and on 
the oats in 1924 and on the alfalfa in 1926, 1927, 1928, 1929 and 1930.
Rock phosphate with manure and lime increased the crop yields in most sea­
sons. The differences, however, were small. Superphosphate with manure and 
lime increased the yields considerably in most seasons, the largest effect being 
noted on the clover and alfalfa although there was also a large effect on the oats 
in 1924. The complete commercial fertilizer with manure and lime had a some­
what greater effect than superphosphate in some cases but in other instances did 
not bring about as large increases.
The crop residues had little effect on the crop yields. Lime with the residues 
increased the yields in a very pronounced way, in some cases bringing about 
very large increases, as for example on the sweet clover in 1925 and on the alfalfa
in 1926, 1927, 1928, 1929 and 1930. '
Rock phosphate with the crop residues and lime increased the yields m most 
cases, the influence being considerable on the clover crop and on the oats in 1924. 
Superphosphate with the residues and lime showed a larger effect than rock 
phosphate in one or two cases, but the differences were small and the returns 
were generally about the same. The complete commercial fertilizer showed a 
larger effect than superphosphate in some cases, particularly on the clover and 
timothy in 1921 and on the alfalfa in 1927 and 1928, but in other instances there 
were smaller effects from the complete fertilizer.
THE ELDOEA FIELD
The results secured on the Carrington loam, Series 200, on the Bldora Field 
in Hardin County are given in table XII. Manure greatly increased the yields 
of crops in practically all seasons. Some very large gains were noted as on the 
clover in 1918, and on the oats in 1921 and in 1925. Corn yields were increased 
appreciably in practically all instances. Only in one or two eases were no in­
creases noted. The application of lime with manure increased the crop yields m 
most seasons, showing the largest beneficial effects on the clover in 1918, on the 
oats in 1926 and on the corn in 1928. In several seasons no gam from the use ot
lime was secured.
Rock phosphate with manure and lime brought about pronounced increases m 
the yields of crops in all seasons. Large effects were evidenced on the clover m 
1918 1922 and in 1930. The oats in 1917, 1921, 1925, 1926 and 1929 were in­
creased, the largest effect being shown on this crop in 1925. Corn was benefited 
to a considerable extent in all seasons, the largest effects appearing on this crop m 
1927. Superphosphate with manure and lime brought about a larger bene cia 
effect on the crop yields in some seasons than did rock phosphate. In other sea- 
sons however, the effects were less pronounced. There was a much greater effect 
from superphosphate on the oats in 1917, 1926, 1929 and on the clover in 1922. 
Greater effects were also shown on the corn in 1919,1923 and 1927, but the differ­
ences in the effects of the two phosphates were small. The complete commercial 
fertilizer with manure and lime had about the same effect as superphosphate m 
most cases, showing up to a somewhat, greater advantage in some seasons but 
having a smaller effect in others. The differences, in general were not great.
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TABLE XII.
13
EIELD EXPERIMENT, CARRINGTON LOAM, HARDIN COUNTY 
ELDORA EIELD, SERIES 200
Treatment
Check____________
Manure__________
Manure+lime ___
Manure+lime+rock
phosphate _______
Manure+lime+
superphosphate __
Manure+lime+com- 
plete commercial
fertilizer _______
Check____________
Crop residues_____
Crop residues+lime— 
Crop residues+lime 
+rock phosphate __ 
Crop residues+lime 
+superphosphate __ 
Crop residues+lime+ 
complete commer­
cial fertilizer____
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r
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19 pe
r
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r to iH  © 
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22 pe
r
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23
 
__
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r tJ* è<M Ç05rH 19
25 pe
r
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26 pe
r t> © <M P. 05 rH 19
28
 
« 
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r
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< 
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r
19
30 pe
r
60.1 0.54 46.4 60.9 26.6 1.17 41.5 31.6138.1 20.6 39.5 53.7 26.1 0.8066.4 0.90 50.0 62.5 38.0 1.38 37.6 30.3 48.6 20.5 45.0 56.3 29.5 Ó.9465.7 1.00 51.8 65.6 41.8 1.31 40.0 23.3 48.3 27.7 38.0 62.0 34.0 0.95
72.6 1.85 53.6 71.8 50.3 2.06 42.1 30.0 69.0 30.3 49.8 65.7 41.9 1.55
85.5 1.51 57.2 68.7 48.7 2.57 46.6 30.0 72.6 37.3 51.2 60.9 48.8 1.56
80.0 1.48 51.7 59.3 54.6 2.61 53.2 28.1 79.9 41.9 48.6 58.8 45.4 1.5462.0 0.45 48.8 42.1 36.9
32.3
1.88 38.2 18.3 49.7 28.4 26.6 36.4 29.5 0.4661.8 0.41 50.7 35.9 1.80 36.9 18.3 49.0 27.5 26.6 31.9 35.1 0 3363.0 0.47 50.8 35.9 29.2 1.41 43.2 19.0 51.5 26.4 23.0 38.8 36.3 0.45
69.2 0.49 60.0 45.3 22.0 2.13 40.5 19.7 59.4 27.2 33.9 40.5 35.1 0.98
67.6 0.74 62.5 48+ 32.2 2.32 40.0 21.7 56.6 27.7 36.4 35.9 34.0 1.10
66.4 0.51 55.3 59.3 37.2 2.60 46.6 21.7 62.4 35.0 39.9 39.5 43.1 1.650.38 52.1 48.4 28.6 1.681 31.5 10.0 45.0 28.4 31.4 35.4 28.3' 0.47
(1) Three tons of lime in 1916.
(2) Crop poor, dry season.
£ lots 5> 6> 7> 8 and 9 poor, due to wet spring. Limed 3 tons per acre
(4) Poor stand on plots 1, 2, 3.
(5) Dry season; poor stand.
(6) Poor drainage on plot 13.
(7) Plots 7, 8 and 13 are poorly drained.
The crop residues had little effect on the crops grown in most seasons. Lime 
with the crop residues brought about increases but the effects were not very 
pronounced. Rock phosphate with the crop residues and lime increased the yields 
in practically all cases, especially with the corn in 1919, the clover in 1922 and 
the corn in 1927. Superphosphate with the residues and lime showed larger 
effects than rock phosphate in most seasons. The greatest benefits were evidenced 
on the clover in 1918 and 1922, on the oats in 1921, and on the corn in 1919, 
1920, 1924 and 1927. The differences in the case of the corn yields, however' 
were not very pronounced. In one or two cases rock phosphate showed up to bet­
ter advantage. The complete commercial fertilizer with the crop residues and 
lime had a greater effect than superphosphate in a number of cases, showing up 
particularly well on the corn in 1920 and 1923, on the clover in 1922 and 1930, 
and on the oats in 1925, 1926 and 1929. The differences in other seasons were 
small and mostly slightly in favor of the complete fertilizer. The gains, however, 
hardly warrant the application of the more expensive material.
THE JESUP FIELD
The results secured in the experiment on Carrington loam on the Jesup Field 
in Black Hawk County are given in table X III. The beneficial effects of manure
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TABLE XIII. FIELD EXPERIMENT, CARRINGTON LOAM, BLACK HAWK 
COUNTY. JESUP FIELD * SERIES H
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 c
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 c
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1
2
3
4
5
6
7
8 
9
10
11
12
13
Check ---------------------—--------------------------------
Manure _ ----------------------------------------------------
Manure+lime ------------------------------------
Manure+lime+roek
phosphate ------------------------------------------
Manure+lime+super-
phosphate — ---------------------------—
Manure+lime+complete 
commercial fertilizer _ _
Check ----------------------------------------------------—
Crop residues ------------------------------------
Crop residues+lime ------------------
Crop residues+lime+rock
phosphate ------------------------------------------
Crop residues+lime-f-
superphosphate------------------------
Crop residues+lime-fcom- 
plete commercial
fertilizer ---------------------------------------------
Check -------------------------------------------------------------
71.9
71.6
83.1
81.8
76.1
77.2 
60.8 
64.0
64.9
60.6 
62.5
75.7
67.8
1.17
2.08
1.92
1.86
2.22
2.80
1.38
1.36
1.15
1.53
1.53
1.77
1.20
0'.50
0.85
1.20
1.15
1.12
1.25
0.47
0.52
0.42
0.42
0.60
0.70
0.65
58.7
72.8
77.6
78.1
75.5
78.7 
54.0
56.5 
46.4
60.8
67.6
72.8
60.2
51.4
65.6
71.1
73.4
73.4
77.6
53.7
56.0
52.0
60.8 
62.6
70.2
55.4
31.7 
29.4
37.3
41.8
45.3
44.2 
340
38.3
36.3
38.7
38.3
38.3 
34.0
0.92
1.06
1.26
1.29
1.65
1.60
0.58
0.88
1.15
1.23
1.62
1.67
1.18
47.2
60.5 
60.0
72.5
73.3
65.3 
34.1
28.2
34.2
45.9
44.9
42.9
40.3 
17.2
45.4
45.4
53.3
63.5
66.9
62.4
49.9
24.4
35.4 
40.0
49.5
42.4
46.3
20.7
44.3
44.8
58.9
49.4 
52.3
54.8
48.8
(1) Three and one-half tons lime applied.
(2 )
(3)
Plots 9 and 10 in swale and poorly drained.
(4) Plotf 7^poor,^dhie to poor drainage; plot 13 high, due to old yard location.
(5) Plots were pastured. ,  . ____ ,
(6) Crop residue plots were left in pasture and not plowed.
(7) Plots 8, 9, 10, 11, 12 and 13 were still in pasture.
(81 Plots 8, 9, 10, 11, 12 and 13 in pasture. - . .
^ L e CJ ^ u p K e ld Pw S  t o ^ ^ e € u d r i 9 1 7  X "  n / w? |
®{la| k 2'6,a Rk l i Uw ! ‘ Trl8 9 fiN d F o r  seven^ye^s thirian<Thad.r been cropped alternately to corn and oats. 
The results secured on this field are given in table X III.
on this soil are evidenced by the increased crop yields secured in practically all 
seasons. Large gains resulted from the application of manure on the clover m 
1919, on the clover and timothy in 1920 and on the corn in 1921, 1922, 1926, 1927 
and 1929. Lime with manure increased the yields of crops in many cases. The 
oats in 1918 and 1980, the clover and timothy in 1920, the clover in 1924, the 
corn in 1927 and the oats in 1923 and 1928 showed pronounced effects from the
addition of lime. ■_ . .
Rock phosphate with manure and lime increased the crop yields m several sea­
sons, although no large increases were secured. Only with the corn in 1926 and 
1929 and the oats in 1928 were large increases secured from this fertilizer, an 
in one or two cases no increases were obtained. Superphosphate with manure and 
lime had a larger effect than rock phosphate in one or two instances, as for ex­
ample on the clover in 1919 and 1924, and on the oats in 1928. In most seasons 
small differences between the effects of the two phosphates were noted. Ihe 
complete commercial fertilizer with manure and lime increased the crop yields 
slightly more than did superphosphate in most seasons. In general, however, 
tte  differences were slight and in one or two cases the complete commercial
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fertilizer showed less effect than superphosphate. The greatest difference in 
favor of the complete commercial fertilizer appeared on the clover in 1919 and 
on the clover and timothy in 1920.
The crop residues had little effect on the crops grown in most seasons. In 
one or two cases increases were secured, as on the clover in 1924. Lime with 
the residues increased the crop yields only in one or two seasons.
Rock phosphate with the crop residues and lime brought about pronounced 
increases in the yields of crops in several cases, but in two instances no effects 
were noted. Superphosphate with the residues and lime had a greater effect 
than rock phosphate in most seasons. Some of the differences in favor of super­
phosphate were very pronounced, as on the clover and- timothy in 1920 and the 
clover in 1924. The complete commercial fertilizer with the crop residues and 
lime had a larger effect than superphosphate on most of the crops grown. Some 
of the gains were considerable, as on the oats in 1918, the clover in 1919 and 
the corn in 1920.
THE MAYNARD FIELD
The results secured on the Carrington loam on the Maynard Field in Fayette 
County are given in table XIV. The application of manure increased the yields 
of crops on this soil in every season. Some of the gains were very pronounced, 
as on the corn in 1923 and the timothy and clover in 1926. In all instances 
increases were secured except on thé oats in 1930. Lime with manure gave 
appreciable increases in all but two cases—the oats in 1924 and the clover and 
timothy in 1926.
TABLE XIV. FIELD EXPERIMENT, CARRINGTON LOAM, FAYETTE COUNTY,
MAYNARD FIELD* SERIES I
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 c
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.
1 Check __ ______ 66.3 45.1 74.6 61.0 0.80 36.5 60.62 Manure ________  ____ 70.3 54.3 77.0 68,6 1.02 39.7 52.53 Manure+lime___ ___ 76.0 59.8 74.6 75.7 1.02 40.4 62.54 Manure+lime+rock 
phosphate___ ____ 74.3 69.4 77.8 78.9 1.22 46.4 59.5
5 Check 70.3 53.4 75.1 66.4 0.94 34.4 56.86 Manure+lime+super- 
phosphate___________ 73.4 59.6 86.6 90.4 1.18 46.5 80.67 Manure+lime+super-
phosphate+potassium__ 77.7 63.6 93.6 88.8 1.45 45.9 70.68 Manure+lime+complete 
commercial fertilizer__ 76.5 57.3 85.8 90.7 1.17 49.2 85.89 Check _ _ ____ 66.3 57.0 71.8 73.5 0.95 __. 41.5 56.4
(1) Poor clover stand. Pair stand of timothy.
(2) Plots were pastured; no results.
(3) Plots were pastured; no results.
(4) Yield on a 15 percent moisture basis.
*The Maynard Field was laid out in 1921 on the farm of Ray Cummings near Maynard in Fayette 
County. The series is located in the N. W. % of the N. W. *4, of S. 21, T. 92 N., R. 9 W. The land 
had been in oats, clover, timothy and clover and corn during the previous four years. Table' XIV gives 
the results secured ■ on this field.
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Rock phosphate with manure and lime increased the crop yields in all but 
one season, the first—1922, and the last season—1930. The largest gains were 
secured on the corn in 1923 and the clover and timothy in 1926. Superphosphate 
with manure and lime showed a greater effect than rock phosphate in three sea­
sons, on the oats in 1924 and 1925 and the corn in 1929, but in other seasons 
rock phosphate produced larger effects. In several cases, however, the differ­
ences were not large. Muriate of potash applied with superphosphate, manure 
and lime brought about increases in four cases, the gain being particularly note­
worthy with the timothy and clover in 1926. The oats in 1924 also showed a 
definite gain. The complete commercial fertilizer with manure and lime had 
slightly greater effect than superphosphate in several cases, but in general the 
differences between the two materials were too small to be significant.
THE MANCHESTER FIELD
The results secured on the Carrington loam on the Manchester Field in Dela­
ware County are given in table XY. The application of manure increased the 
crops grown in each season, showing the largest beneficial effects on the corn in 
1926 and 1930 and on the clover in 1929. Lime with manure greatly increased 
the clover in 1929. Lime also showed a slight increase on the corn in 1926 and 
in 1930. I t had no beneficial effect on the corn in 1927 or the oats in 1928.
TABLE XV. FIELD EXPERIMENT, CARRINGTON LOAM, DELAWARE COUNTY, 
MANCHESTER FIELD * SERIES I
1
2
1
4
5
6
7
8
Check ____ T------------------------------------------------
Manure —------------ ----------------- --------------- ------
M anure+lim e ----------------- ------------------ ---------------
Manure-f-lime+rock p h o sp h a te ----------------------- —•
Check ________«------------------------------------------ —
M anure+lim e+superphosphate ---------- ---------------
M anure+lim e+superphosphate+potassium  ---------
Manure+lime-f-complete commercial fertilizer —
9 Check
53.1 32.6 40.8 1.07 49.0
63.7 37.7 48.8 1.60 62.8
65.9 33,9 48.8 2.28 69.5
67.5 39.6 53.3 3.00 69.1
60.3 30.9 41.9 1.40' 59.6
69.3 39.3 51.0 2.97 67.1
66.9 38.9 49.9 3.06 65.5
64.8 39.7 55.6 3.17 65.9
62.4 37.9 48.8 1.78 57.5
*The^Manchester8'Field was located in 1925 on the farm of F H Fensteyman near Manchester in 
Delaware County. The field lies in the S. W. V* of the S, E. %  of S. 26, T. 89 N., R. 5 W. The land 
had been in a rotation of corn, corn, oats and timothy.
Rock phosphate with manure and lime increased the crop yields in every sea­
son except 1930, giving very definite increases on the corn and oats and having 
a particularly large effect on the clover in 1929. Superphosphate with manure 
and lime had very similar effects to rock phosphate in most seasons. I t  had a 
somewhat greater influence on the corn in 1926 but showed slightly less effect 
on the other crops. The differences were not large. Muriate of potash with 
manure, lime and superphosphate showed no effect on any of the crops except 
the clover in 1929, in which case a very slight beneficial influence was noted.
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The complete commercial fertilizer with manure and lime increased the oats 
in 1928 and the clover in 1929 more than did superphosphate but had less effect 
on the corn in 1926 and 1930.
TABLE XYI. EIELD EXPERIMENT, CARRINGTON SILT LOAM, CLINTON 
COUNTY, LOW MOOR EIELD, SERIES I
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1 Check ________________ 33.0 2.07 1.98 1.08 57.4 44.3 32.0 30.8 22.4 40.3 53.4 0.87
2 Manure 43.0 2.31 2.13 1.24 67.7 53.9 32.5 32.6 40.5 54.9 65.9 1.10
3 Manure+lime _ __ 44.4 2.46 2.7J 1.39 72.3 59.6 41.6 44,6 46.9 60.6 63.5 1.35
4 Manure+lime+i'ock 
phosphate___________ 43.0 2.71 2.64 1.32 75.2 68.0 42.9 54.8 58.2 64.6 63.5 1.86
5 Manure+lime+super- 
phosphate ___________ 47.2 2.73 2.64 1.41 72.7 68.4 44.5 55.9 53.8 64.8 63.5 2.44
6 Manure+lime+complete 
commercial fertilizer __ 48.6 2.67 2.81 1.41 74.3 66.0 41.1 54.4 58.0 64.1 76.1 2.25
71 Check________________ 38.7 2.58 2.46 1.12 64.0 54.8 25.3 29.0 26.1 37.1 60.1 1.02
8 Crop residues_________ 40.0 2.58 2.28 1.09 63.7 53.2 25.6 31.6 31.9 36.2 52.1 0.87
9 Crop residues+lime _ _ 38.7 2.80 2.47 1.38 63.1 64.9 37.6 37.4 30.0 53.8 64.6 1.23
10 Crop residues+lime+rock 
phosphate ___________ 42,6 2.94 2.94 1.51 57.4 68.2 48.0 43.2 41.7 61.5 56.8 2.40
11 Crop residues+lime+ 
superphosphate ______ 48.6 2.95 2.74 1.44 61.7 68.5 48.8 36.3 53.9 65.4 56.8 2.39
12 Crop residues+lime-}-com- 
plete commercial 
fertilizer____________ 44.4 3.77 2.88 1.45 51.4 64.3 44.5 45.3 54.9 62.2 59.0 2.61
13 Check ________________ 42.6 — 2.52 1.39 47.1 57.3 30.7 30.8 _______ 33.0! 41.5 51.0 1.39
(1) Three and one-half tons lime applied.
(2) Plot 13 low, receives wash from rest of series.
(3) Limed Sept. 20, 4 tons.
(4) Heavier yields on crop residue plots due to topography.
(5) Plots 10 to 13 damaged by hogs.
(6) Low yields on plots 7 and 8 could not be accounted for.
(7) Low yield on plot 11 could not he accounted for.
(8) Pastured.
THE LOW MOOE FIELD
The results secured in the field experiment on Carrington silt loam on the 
Low Moor Field in Clinton County are given in table XYI. The beneficial 
effects of manure when applied to this soil are evidenced by the increased crop 
yields secured in every season. In some cases very large increases were noted 
as on the clover and timothy in 1919, on the oats in 1929, on the clover in 1930, 
and on the corn in 1922, 1923, 1927 and 1928. Lime applied with manure in­
creased crop yields further in practically all cases. Only with the oats in 1929 
was there no increase in crop yield. The clover and timothy crop showed the 
largest beneficial effect, but definite increases were also secured on the other 
crops.
Rock phosphate with manure and lime increased yields considerably in most 
seasons. Superphosphate with manure and lime had greater effects than rock 
phosphate in practically all cases. The differences, however, were not large. 
The complete commercial fertilizer had much the same effect as superphosphate,
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proving somewhat preferable in some seasons but showing smaller effects in 
others.
The crop residues showed little effect on the yields of the various crops grown. 
Lime with the crop residues increased the yields notably in some seasons as on 
the clover and timothy in 1919, on the timothy in 1920 and 1921, on the corn in 
1923, 1924, 1928 and on the clover in 1930.
Rock phosphate applied with lime and crop residues increased crop yields in 
practically all cases. Considerable increases were noted on the timothy in 1920 
and 1921, on the corn in 1924 and 1927 and on the clover in 1930. Superphos­
phate with the crop residues and lime showed larger effects than rock phosphate 
in several cases but in one or two instances had a smaller beneficial effect than 
rock phosphate. The complete commercial fertilizer had much the same influence 
as superphosphate exceept in 1919, when it brought about a much larger effect 
on the clover and timothy. #
THE SPRINGVILLE FIELD
The results secured on the Carrington silt loam on the Springville Field in 
Linn County are given in table XVII. The beneficial effects of manure on this 
soil are definitely shown by these results. Some crop increases were large as
TABLE XVII. MELD EXPERIMENT, CARRINGTON SILT LOAM, LINN COUNTY, 
SPRINGVILLE FIELD, SERIES I
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1 Check ________________ 2.25 58.6 46.5 44.8 1.37 40.2 ___ 53.9 41.6 21.5 0.71 29.8 __
2 Manure 2.47 64.8 63.3 36.4 1.47 51.2 57.4 46.4 31.0 0.96 63.7 39.1
8 Manure+lime-------------- 2.40 63.7 51.1 46.9 1.35 55.9 ___ 72.4 49.3 33.8 1.06 55.2 45.9
4 Manure+lime+rock
phosphate ----------------
Manure+lime+super- 
phosphate------- ------- —
2.70 60.8 66.1 42.8 2.02 60.2 71.6 50.4 45.5 1.89 69.8 51.2
5
2.70 67.1 60.8 46.3 2.14 59.7 68.6 47.4 41.9 1.92 69.5 53.0
6 Manure-flime+complete 
commercial fertilizer __ 2.70 64.5 61.0 49.2 1.99 60.7 74.1 47.4 37.8 1.48 60.8 35.8
7 Check ________________ 1.65 60.0 51.9 36.9 1.35 40.0 43.6 34.4 35.1 0.73 43.0; 38.5
8 Crop residues----  __ _ 2.05 62.5 55.0 42.8 1.40 46.2 __ 47.4 37.8 36.8 0.91 57.5! 41.8
9 Crop residues+lime — — 2.02 49.4 59.6 38.9 1.56 44.2 ___ 62.1 38.6 41.9 1.05 55.3 38.5
10 Crop residues+lime+rock 
phosphate----------------- 2.16 55.7 58.5 43.6 1.98 54.4 64.8 36.8 52.0 1.41 50.3 36.3
11 Crop residues+lime+ 
superphosphate --------- 2.47 55.4 58.5 48.4 2.10 43.5 62.2 37.0 48.5 1.49 49.1 46.8
12 Crop residues+lime+com- 
plete commercial 
fertilizer____________ 2.19 38.1 57.3 37.8 2.04 44.7 72.4 38.6 56.6 1.22 55.9 49.2
13 Check ___________ _ 1.80 43.7 41.1 36.0 1.51 36.1 45.3 30.9 45.5 0.67 42.7 37.9
(1) Three and one-half tons lime, fall 1917.
(2) Plots 10, 11, 12 and 13 on low ground, poor stand.
(3) Plot 2, small ditch, abnormal yield.
(4) Clover down badly on plots 5 and 6, and 11 and 12.: only 85. percent could be cut.
(5) Season dry.
(6) Field was replanted and corn did not mature; no results taken,
(7) Corn harvested before mature. Moisture samples taken. Yields corrected to 15 percent moisture.
(8) Plot 1 cut by mistake.
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with the corn in 1922, the oats in 1927, the clover in 1918 and 1928 and the 
corn in 1929. Lime with manure increased crop yields in most seasons. In sev­
eral cases benefits were large from the use of this material, as on the corn in 
1920, on the oats in 1925, on the clover in 1922 and 1928 and on the corn in 1930.
Rock phosphate with manure and lime increased the crop yields in practically 
all seasons. Some of the gains were striking, as for example on the clover in 
1922, on the corn in 1923, and 1929, on the oats in 1927 and on the clover and 
timothy in 1928. Superphosphate with manure and lime gave larger increases 
than did rock phosphate in some cases, but in other instances rock phosphate 
proved somewhat superior. The differences were not great, however, in any 
case. The complete commercial fertilizer showed slightly smaller effects than 
superphosphate in some seasons but in others had somewhat larger effects.
The crop residues brought about slight increases in yields in most cases. Lime 
with the residues had a beneficial effect in several instances, the largest influence 
being secured on the oats in 1925, and on the clover in 1922 and 1928. Rock 
phosphate with crop residues and lime had a beneficial effect on the crop yields 
in all but four cases. The influence was large on the clover in 1922, on the corn 
in 1923, on the oats in 1927 and on the clover and timothy in 1928. Superphos­
phate with the crop residues and lime showed larger effects than rock phosphate 
in several seasons, but in other cases the differences were very similar to those 
secured with rock phosphate. In one instance there was a very pronounced 
difference in favor of rock phosphate. The complete commercial fertilizer 
showed a smaller effect than superphosphate in most seasons, and in those cases 
where larger effects were exerted, the differences were hardly large enough to 
be of significance.
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THE NEEDS OF BUCHANAN COUNTY SOILS AS INDICATED BY 
LABORATORY, GREENHOUSE AND FIELD TESTS
The laboratory, greenhouse and field experiments which have been carried out 
with some of the more important soils occurring in Buchanan County, have 
given some indication of the fertilizer treatments which will prove most desirable. 
Some general recommendations may, therefore, be given for the management of 
Buchanan County soils. Suggestions offered have been based not only upon the 
results of the experimental work which has been discussed in this report but also 
upon the experiences of many farmers. No suggestions are made except for 
treatments which have been found to be of value in practice, and all the recom­
mendations given may be put into effect on any farm.
Liming
The soils of Buchanan County, according to the analyses which have been dis­
cussed earlier, are all acid in reaction and therefore in need of lime. All surface 
soils showed considerable acidity and most of the lower soil layers were also 
strongly acid. The figures which have been given earlier in this report indicate 
only roughly the lime requirements of the various soil types. "Wide variations 
occur in the lime needs of soils, and even soils of the same type from different 
fields will frequently show considerable differences in lime requirement. In order 
that the proper amount of lime may be applied to the soil, it is necessary that a 
sample of the soil from that area be tested. Farmers may test their own soils for 
acidity or lime requirement, but it will usually be found more satisfactory for 
them to send a small sample to the Soils Subsection of the Iowa Agricultural 
Experiment Station where it will be tested free of charge and recommendations 
made for treatment.
It is generally true that the most profitable yields of general farm crops are 
not obtained on acid soils. Corn and small grains are not particularly sensitive 
to acidity, but these crops will be benefited materially by applications of lime 
when the soil is acid. Legumes such as sweet clover and alfalfa, however, are 
very sensitive to acidity, and frequently the application of lime is necessary if .a 
crop is to be secured. These legumes may fail entirely if lime is not applied 
when the soil is strongly acid. I t is very desirable, therefore, that lime be ap­
plied to acid soils in the proper amounts, if the yields of general farm crops and 
particularly of legumes are to be most satisfactory.
Experiments which have been discussed earlier in this report have shown that 
large crop increases may be secured on some of the more important soil types in 
this county if applications of lime are made. Large effects were evidenced on 
the Carrington loam, the Carrington silt loam and the Lindley sandy loam. 
Other soil types in the county would also undoubtedly be benefited by the use of 
lime, perhaps even to a greater extent than the soils which have been studied. 
Many experiments and the practical experience of farmers, indicate the benefits 
which may be secured from the proper use of lime on acid soils.
One application of lime is not sufficient to keep the soils from becoming acid at 
a later time. I t is usually more satisfactory to test soils for acidity or lime needs, 
once in the rotation, just preceding the growing of the legume crop. In this
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way lime may be applied, if it is needed, at the place in the rotation where it 
wiU brmg about the greatest effect. Sometimes the effect of one application of 
lime may persist over several rotations. Further information regarding the use 
of lime on soils, losses by leaching and other points connected with liming will be 
found in Extension Bulletin 105 of the Iowa Agricultural Extension Service.
Manuring
Some of the more extensively developed soil types in Buchanan County are 
fairly well supplied with organic matter and dark in color. A number of soils, 
however, are apparently low in this important constituent, as is indicated by the 
light color of the surface soil. On these light colored soils and on soils which 
are coarse in texture, it is very important that fertilizing materials supplying 
organic matter be supplied if the best crop yields are to be secured, but even on 
those types which are apparently richer in organic matter it is necessary that 
fertilizing materials be applied regularly if the content of this constituent is to 
be maintained.
The Dickinson, Lindley andy Thurston soils on the drift uplands, the Fayette 
types on the loessial uplands, the O’Neill, Jackson and Sparta soils on the ter­
races, and the Sarpy and Genesee soils on the bottoms, are particularly in need 
of organic matter. On the Carrington loam, the Carrington silt loam and others 
of the upland types which are darker in color, profitable effects are secured from 
the application of fertilizing materials providing organic matter. All the soils 
in the county need organic matter now or will very soon require additions if the 
supply is to be kept up. Regular additions are necessary to provide against a 
future deficiency.
Farm manure is the cheapest and best source of organic matter which may 
be used. The application of farm manure will be of particularly large value on 
the light colored sandy soils, but large increases are also secured when it is ap­
plied to some of the darker colored heavier textured types. On the former soils 
much larger applications may be desirable, while on the latter types small 
amounts may have considerable effects.
The field and greenhouse experiments which have been discussed in this report 
have indicated definitely the large value of applications of farm manure to the 
Carrington loam, the Carrington silt loam and the Lindley sandy loam. Many 
of the other types in the county might respond even more strikingly 
In cases where farm manure is not produced on the farm and where there is 
an insufficient production to meet the needs of all the soils, some other source 
of organic matter must be sought. In these cases the turning under of legumi­
nous crops as green manures is a very desirable practice. Large amounts of or­
ganic matter and nitrogen are added to the land by this practice.
Many of the soils in Buchanan County would undoubtedly be benefited mate­
rially by turning under a legume as a green manure. The practice is recom­
mended especially for light colored sandy soils and under any system of farming 
where insufficient manure is produced. The practice of green manuring is, of 
course, a supplement to the use of farm manure or a substitute for that material.
It should not be followed blindly or carelessly, however, as undesirable results 
may occur if the decomposition of the green material does not proceed properly.
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Crop residues aid considerably in keeping up the supply of organic matter in 
the soil and these materials should never be burned or otherwise destroyed on 
the farm but should all be returned to the land. On livestock farms they may be 
used for feed or bedding and returned to the land with the manure. On grain 
farms it is a common practice to allow them to decompose partially, but they may 
be returned directly to the land. By the proper use of all the crop residues and 
farm manure and the practice of green manuring, the organic matter content 
of the soils of the county may be built up and maintained.
The Use of Commercial Fertilizers
The soils of Buchanan County in general show no large content of phosphorus. 
In many instances the supply is very low and certainly there is a deficiency now 
in available phosphorus in some of these soils. Some phosphorus fertilizer is 
needed on many of these soils now and undoubtedly will be required on all of 
them in the near future.
The data secured in the field and greenhouse experiments reported earlier have 
shown large crop increases when rock phosphate or superphosphate was applied 
to the land. Beneficial effects from these materials were shown on the Carrington 
loam, the Carrington silt loam and the Lindley sandy loam. Quite as large bene­
ficial effects would undoubtedly be obtained on other types in the county, per­
haps even larger results would be secured on some of the poorer soils. In some 
of the experiments superphosphate seemed to be more effective than rock phos­
phate, but in other cases rock phosphate proved quite as satisfactory.
Superphosphate is more expensive than rock phosphate, but it contains the 
element phosphorus in a form which is immediately available for plant use, hence 
the application of superphosphate is smaller. The usual amount applied is 120 
pounds per acre annually or three years out of four in the 4-year rotation. Rock 
phosphate carries phosphorus in a form from which it must be changed to be 
made available. This change may not proceed sufficiently rapidly in the soil to 
bring about as large effects as are expected. Often rock phosphate does not give 
the largest effects on crop growth until the second year after it has been applied. 
Rock phosphate is usually added at the rate of 1,000 pounds per acre once in a 
4-year rotation.
The relative value of these two phosphates for this county, has not yet been 
definitely determined. I t is recommended, therefore, that farmers test both 
fertilizers under their conditions and thus determine which will be the more 
desirable. I t is a simple matter to test these two materials on any farm.
Many of the more extensively developed soils in Buchanan County seem to be 
fairly well supplied with nitrogen, but the nitrogen content in some types is 
low. In these cases applications of a fertilizing material supplying nitrogen are 
very necessary now. On all the soils, however, it is important that some nitrog­
enous fertilizing material be applied regularly if the supply of nitrogen is to 
be kept up. There is a constant loss of nitrogen in the drainage waters and in 
crop growth, and unless some return is made the element will soon become de­
ficient. On the light colored sandy soils there is much more likely to be a de­
ficiency of nitrogen, and on these types it is particularly desirable that additions 
of nitrogenous fertilizing materials be made.
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The use of leguminous crops as green manures is the best means of supplying 
nitrogen to the land. Legumes have the ability, when well inoculated, of drawing 
upon the nitrogen from the atmosphere for a large part of the element which 
they take up and when the crop is turned under in the soil the supply may be 
increased considerably* The practice of green manuring will be of large value 
on many of the soils in Buchanan County at the present time, especially on those 
types which are light in color and low in nitrogen and organic matter. I t has 
been pointed out that green manuring supplies both nitrogen and organic matter 
to the land. On livestock farms manure serves as a very important aid in keep­
ing up the supply of nitrogen. If all the manure produced is properly cared for 
and returned to the land, there is less need for nitrogen-containing fertilizers. 
Crop residues also return some nitrogen to the soil and the proper utilization of 
these materials will aid in keeping up the supply.
The use of commercial nitrogenous fertilizers on the soils of this county is 
probably unnecessary at the present’ time where general farm crops are grown 
The thorough utilization of all crop residues and farm manure and the turning 
under of leguminous crops as green manure will provide sufficient nitrogen for 
crop growth. Small amounts of commercial nitrogen carriers may sometimes 
be used profitably as top dressings for certain crops, especially for truck crops. 
These materials should always be tested, however, on small areas before applica­
tions are made to extensive areas.
Earlier analyses have indicated that the soils of the county are fairly well sup­
plied with potassium, and there should be a sufficient amount of this element 
changed into an available form to meet the needs of crops for many years. The 
use of commercial potassium fertilizers cannot be recommended generally in this 
county at the present time. Small amounts may be of value as top dressings, but 
tests should always be carried out on small areas before the fertilizers are applied 
extensively. From the limited number of experiments which have been carried 
out with commercial potassium fertilizers, there is little evidence to show any 
large value from the use of these materials for general farm crops.
Increases in crop yields are frequently secured from the application of com­
plete commercial fertilizers. The tests reported earlier have shown the beneficial 
effects which may occur from the use of a complete fertilizer. In general, 
however, the phosphates have been found to bring about quite as large effects on 
crop growth as the complete commercial fertilizers, and as the phosphates are 
much less expensive, it would seem that they would be much more desirable for 
general use. Again it is recommended that tests of complete commercial fer­
tilizers be conducted in comparison with superphosphate before they are used 
extensively. Complete commercial fertilizers must bring about much larger crop 
increases than superphosphate if they are to prove as profitable, because of the 
higher cost. There is no objection to the application of commercial fertilizers 
and no injury is done to the soil by using such materials. I t is simply a matter 
of the profit secured.
Drainage
The natural drainage system of Buchanan County is fairly adequately devel­
oped, and most of the soils are well drained. In some areas, however, the natural
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drainage is not sufficient. On the flat to depressed areas of the Clyde silty clay 
loam and the Clyde silt loam on the drift uplands, artificial drainage is necessary 
before satisfactory crop yields can be secured. On the terraces the Bremer soils 
are poorly drained. In these cases, of course, the soils must also be protected 
from overflow if they are to be satisfactorily cropped.
Wherever drainage conditions are not entirely satisfactory in the county, the 
installation of tile will be of large value. I t is impossible to secure satisfactory 
crop yields on land which is too wet. On some of the soils in this county and in 
some of the level to flat areas especially, tiling is the first treatment needed to 
make the land satisfactorily productive. Sometimes tiling may mean the differ­
ence between a crop failure and a profitable crop.
The Rotation of Crops
It is rather generally recognized now that it is much more desirable to follow 
a rotation of crops than a continuous cropping system. On most soils, the con­
tinuous growing of any one crop very quickly reduces the fertility of the soil, 
and consequently crop yields rapidly decline. Even if crops of less money value 
must be grown in a rotation, the profits from all the crops grown over a period 
of years are much greater than where continuous cropping is practiced.
No special rotation experiments have been carried out in Buchanan County, but 
some general recommendations may be offered regarding rotations. From among 
the rotations listed below, one may be chosen for use in this county or to serve 
as a basis upon which a rotation may be worked out for almost any individual 
farm condition. Almost any rotation will be worth while provided it contains 
a legume crop and a money crop.
1. SIX-YEAR ROTATION
F ir s t  y e a r—Corn 
Second y e a r—Corn
T h ird  y ea r—Wheat or oats (with clover or clover and grass)
F o u rth  y e a r—Clover or clover and grass
F if th  y e a r—Wheat (with clover) or grass and clover
S ix th  y ea r— Clover or clover and grass
This rotation may be reduced to a 5-year rotation by cutting out either the 
second or sixth year and to a 4-year rotation by omitting the fifth and sixth 
years.
2. FOUR OR FIVE-YEAR ROTATION
F ir s t  y e a r—Com 
S econ d  y e a r—Corn
T h ird  y e a r—Wheat or oats (with clover or with clover and timothy)
F o u rth  y e a r—Clover (If  timothy was seeded with the clover the preceding year, the rotation 
may be extended to 5 years. The last crop will consist principally of timothy.)
3. FOUR-YEAR ROTATION WITH ALFALFA
F ir s t  y e a r—Corn 
Second y e a r—Oats 
T h ird  y e a r—Clover 
F o u rth  y e a r—Wheat
F if th  y ea r—Alfalfa (The crop may remain on the land 5 years. This field should then be 
used for the 4-year rotation outlined above and the alfalfa shifted to one of the fields 
which previously was in the 4-year rotation.)
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4. FOUR-YEAR ROTATIONS 
F ir s t  yea r— Wheat (with clover)
Secon d  y e a r—Corn
T h ird  y ea r—  Oats (with clover)
F o u rth  y ea r—Clover
F ir s t  y e a r—Corn
Second y e a r—Wheat or oats (with clover)
T h ird  y ea r—Clover
F o u rth  y e a r—Wheat (with clover)
F ir s t  y e a r—Wheat (with clover)
S econ d y e a r—Clover
T h ird  y e a r—Corn
F o u rth  y e a r—Oats (with clover)
5. THREE-YEAR ROTATIONS
F ir s t  y e a r—Corn
Second y ea r— Oats or wheat (with clover seeded in the grain)
£ ? £ *  y ea r~ G\° 7 eT (In grain farming, only the grain and clover seed should be sold, most 
of the croP residues such as corn stover should be plowed under. The clover may be clipped 
and left on the land to be returned to the *oil and only the seed taken from the sion d  c?op!) 
F ir s t  y e a r—Corn
Second y e a r—Oats or wheat (with sweet clover)
T h ird  y ea r— Sweet clover (The clover may be mixed clovers and used largely as pasture and green manure.) 8  ^ pasiuie
™ay *be (ihanged to a 2'year rotation by plowing the sweet clover under the following spring for corn. “tt*
F ir s t  y e a r—Wheat (with clover)
S econ d y e a r—Corn
T h ird  y e a r—Cowpeas or soybeans
The Prevention of Erosion
Erosion is the carrying away of soil through the movement of water over the 
surface of the land. There are two types of erosion, sheet washing and gullying. 
Sheet erosion is the washing away of the surface soil. Gullying is more striking 
in appearance since gulches or ravines may be formed.
Erosion occurs to some extent in the soils of Buchanan County. On the drift 
uplands the Lindley soils are subject to extensive washing, and some areas of 
the Carrington and Dickinson types are also aifected. On the loessial uplands 
the Fayette silt loam may be eroded. Wherever erosion occurs some means to 
prevent or control it should be adopted.
Various methods are followed for the control and prevention of erosion in 
Iowa. These methods differ somewhat depending upon the type of erosion. Ero­
sion due to “ dead furrows’’ may be controlled by “ plowing in ” , by “ staking in ” 
or by the use of earth dams.
Small gullies may be filled by the “ staking in ” operation, by the use of straw 
dams, earth dams, Christopher or Dickey dams, Adams dams, stone dams, rubbish 
dams, woven wire dams or concrete dams. They may be prevented from occur­
ring by thorough drainage or by the use of sod strips. Large gullies may be 
similarly filled or prevented from occurring. Erosion in bottomlands may be 
prevented by straightening the streams, by tiling and by planting trees up the 
drainage channels. Hillside erosion may be controlled by the use of organic 
matter, by growing cover crops, by contour discing, by terracing, by deep plow­
ing and by the use of sod strips.*
*See Extension Service Bulletin 172, Agricultural Extension Service, Iowa State College.
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INDIVIDUAL SOIL TYPES IN BUCHANAN COUNTY*
There are 38 soil types in Buchanan County and these with the light colored 
phase of the O’Neill loam, the light colored phase of the O’Neill sandy loam and 
the area of peat and muck make a total of 41 separate soil areas. They are divided 
into four large groups according to their origin and location. These groups are 
drift soils, loess soils, terrace soils and swamp and bottomland soils.
Drift Soils
There are 15 drift soils in the county, classified in the Carrington, Clyde, 
Dickinson, Lindley, Dodgeville and Thurston series. Together they cover 81.1 
percent of the total area.
CAKEINGTON LOAM (1)
The Carrington loam is the most extensively developed soil type in  the county 
and the largest drift soil, covering 43.8 percent of the total area. I t  occurs in 
extensive areas on the uplands in practically all parts of the county except; in 
the southeastern corner. I t  occurs on the broad, more or less gently rolling 
uplands between the streams, in many cases extending down to the bottomlands.
Large individual areas of the type are found. . _
The surface soil of the Carrington loam to a depth of 3 inches is a fine y 
granular dark grayish-brown friable loam. I t is underlaid at a depth of about 
12 inches by very dark grayish-brown loam containing much very fine sand and 
silt and some gravel and sand. Between the depths of 12 and 24 inches the 
color changes from a very dark grayish-brown to a brown. The texture ranges 
from a loam in the upper part of the layer to a heavy loam or silty clay loam 
in the lower part. The texture in the upper part of the layer is granular and 
the material in the lower part is structure­
less. Below this point to a depth of 35 inches 
there is a structureless yellowish-brown clay 
loam. Some brown iron stains occur and 
streaks of dark organic material penetrate 
down from the layer above. Below 35 inches 
and extending to a depth of about 50 inches 
there is a yellowish-brown gritty clay loam 
slightly heavier in texture and more friable 
than the layer above. This is the glacial drift 
parent material of the soil. In many places 
the material is splotched with red or gray 
from the parent rock. Some small gravel, 
rock fragments and sand pockets occur.
The type is rather uniformly developed in 
the various parts of the county, but there are
some variations in the different areas. In  the ■■
northeastern part there are nearly flat areas where much more silt is present i 
the soil than occurs in the typical Carrington loam. The silty material is presen
----- *The descriptions of the individual soil types given in the Bureau of Soils report have been closely
followed in this section of the report.
C A B B IN G T O N  L O A M
acidity
Medium
acidity
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in all the lower layers. Small pockets of sand and gravel occur in many areas, 
in some places reaching to the surface. The soil mapped in the northwestern 
part of the county has a sandier surface soil than the typical Carrington loam.
In topography the Carrington loam is gently undulating to slightly rolling 
and the land is naturally well drained.
Except for a small acreage of more sharply rolling land which is used for 
pasture, all of the type in Buchanan County is cultivated. General farm crops 
are grown, and crop yields are generally quite satisfactory. On the average, 
corn yields about 40 bushels per acre. Some farmers obtain averages of 60 
bushels per acre. Oat yields average about 30 bushels. Yields of 60 bushels, 
however, are frequently obtained. Clover and timothy hay are grown, yielding 
about 1% tons per acre.
The treatments needed by this soil to make it more satisfactorily productive 
have been indicated by the experiments discussed earlier in this report. The 
beneficial effects of manure when applied to this type have been very definitely 
indicated. The use of lime alopg with manure is of large value and the applica­
tion of a phosphate fertilizer has proved very desirable on this soil.
CLYDE SILTY CLAY LOAM (85)
The Clyde silty clay loam is the second largest soil type, covering 12.4 percent 
of the total area. I t occurs in irregular winding finger-like projections which 
extend into all parts of the upland with no well-defined drainage channels. The 
type occurs mainly in depressions, and while the total acreage in the county is 
large, there are no very extensively developed individual areas of the type.
The surface soil of the Clyde silty clay loam consists of a black heavy silty 
clay loam, extending to a depth of from 10 to 18 inches. The average thickness 
of the surface soil is about 12 inches. When wet the soil, is sticky. When mod­
erately dry it is friable and when very dry cracks appear on the surface. Below 
the surface layer there is a dark grayish-brown or almost black silty clay loam 
or clay loam. I t is heavier than the material in the surface soil and is very 
plastic. The next lower layer which occurs between a depth of 19 and 33 inches 
is a grayish-brown or gray silty clay faintly 
mottled with lighter gray and brown. A few 
iron concretions occur and some glacial gravel 
and boulders. The lower part of the subsoil 1 
to a depth of 44 inches is a dull yellowish- 
brown silty clay mottled and streaked with a 
gray and some yellowish-brown. Glacial 
gravel and boulders are common at this 
depth. This silty clay continues to a depth 
of many feet without change.
There are some variations from the typical 
soil in areas in which the type has been • 
mapped. In the center of very poorly c 
drained areas, small patches, most of them 
ranging from 25 to 50 feet in diameter, are 
covered with an accumulation of organic
C L Y D E  S I L T Y  C LA Y  LO A M
DarK grayish brown or almost black heavy silty MIIIMIIlfclayloam 1| 111111
Grayish brown or gray silty clay faintly mottled with lighter gray and brown
Yellowish brown gritty silty clay highly motteled & streaKed with gray-numerous iron stains
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matter, mostly muck, having an average thickness of about 3 inches. In other 
cases there are small areas where a considerable amount of soluble salts has 
accumulated and the formation of so-called alkali spots has occurred.
Some of the land in the Clyde silty clay loam has been improved by tile drain­
age and a part by surface ditching. More than half of the land in this type, 
however, is undrained and utilized only for pasture. The original vegetation 
consists of slough grasses and other water-loving plants. At present the better 
drained areas grow corn mainly. Corn yields from 40 to 60 bushels per acre and 
hay from 1 y2 to 2 tons per acre. Small grains are not grown to any extent as 
they are apt to make too rank a growth and lodge.
Drainage is the first treatment needed by this soil if it is to be made satisfac­
torily productive. I t is rather difficult to handle but under favorable conditions 
may be worked up into a good seedbed. With proper drainage and cultivation, 
a treatment of lime to correct acidity, the application of a small amount of farm 
manure to stimulate the production of available plant food in the soil, and per­
haps the addition of a phosphate fertilizer, much more satisfactory crop yields 
might be secured on this soil.
CARRINGTON SANDY LOAM (3)
The Carrington sandy loam is the third largest soil type in the county, cover­
ing 8.8 percent of the total area. It occurs in many small areas scattered through­
out the uplands within areas of the Carrington loam. In the southwestern part 
of the county the areas are larger and border the stream slopes. The type usu­
ally occurs on the slopes of rolling areas.
The surface soil of the Carrington sandy loam to a depth of about 15 inches 
is a loose, structureless, dark grayish-brown friable sandy loam. Below this 
surface layer and extending to a depth of 32 inches there is a structureless yel­
lowish-brown sandy clay loam, which contains considerable coarse sand. Rusty 
brown iron stains occur in this material and dark streaks are found. Between
32 and 45 inches the substratum is a lighter 
yellowish-brown sandy clay loam containing 
numerous small gravel and rock fragments.
The type is rather uniformly developed in 
the areas in which it occurs. Occasionally, 
however, there are pockets of sand. Drainage 
of the type is good to excessive. It is prac­
tically all under cultivation, and general 
farm crops are grown. The yields, however, 
are somewhat lower than those secured on 
the Carrington loam. In seasons of abundant 
rainfall, much more satisfactory crop yields 
are secured than normally.
The Carrington sandy loam is particularly 
in need of additions of organic matter to be 
made more satisfactorily productive. Liberal 
applications of farm manure would be of
Hi^hacidity
Mediumacidity
Lowacidity
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value and the turning under of leguminous crops as green manures would help 
materially. The type is acid and in need of lime. The use of a phosphate fer­
tilizer would undoubtedly prove of value, and tests of superphosphate are 
recommended.
CLYDE SILT LOAM (84)
The Clyde silt loam is the fourth largest soil type in the county, covering 6.0 
percent of the total area. It occurs in numerous small areas, usually in asso­
ciation with the Clyde silty clay loam, separating the heavier textured soil from 
the adjacent upland. I t is found, therefore, on the edge of the lower lying flat 
to depressed areas in the uplands, bordering the lower drainageways and swales.
The surface soil of the Clyde silt loam, to a depth of about 8 inches is a very 
dark grayish-brown or almost black heavy silt loam. This is underlaid to a 
depth of 18 inches by a uniform, very dark grayish-brown silty clay loam. When 
wet, both these layers appear deep black. To a depth of 27 inches there is a 
gray clay loam faintly mottled with brown and streaked with organic matter 
from the surface soil. Faint rusty brown iron stains are seen. Below 27 inches 
and continuing to a depth of many feet, there is a yellowish-brown clay loam or 
silty clay, strongly mottled with brown iron stains and gray spots. Fine sand 
and boulders occur throughout the soil but are more abundant below a depth of 
3 feet. Large boulders originally were found at the surface, but most of these 
have now been removed.
Some variations occur in the Clyde silt loam in the different areas, and on 
the borders of many areas the surface soil contains a considerable quantity of 
sand which has been washed down from the higher loam or sand areas. In a 
few narrow strips containing from 10 to 20 acres, the amount of the various 
grades of sand washed down from the higher uplands has been sufficient to 
give a loam texture. The largest areas of this sandy variation are found south­
east of Lamont and south and southwest of Rowley. In some areas small patches 
of Clyde silty clay loam have been included because of their small extent.
This soil is level to depressed in topography and is naturally poorly drained. 
Much of it has been drained now more or less 
efficiently by the installation of tile, About 
one-half of the soil is under cultivation, the 
remainder being used mainly for pasture.
Corn is the chief crop grown and large yields 
are obtained when the land is satisfactorily 
drained. Oats have a tendency to lodge be­
cause of the high content of organic matter 
in the soil. Timothy and clover yield from 
1 y2 to 2y2 tons per acre.
The chief need of this soil to make it satis­
factorily productive is for the installation of 
tile or the bringing about of adequate drain­
age. The type is acid and in need of lime, 
especially for the growth of legumes. Small 
amounts of farm manure would be of value,
C L Y D E  S IL T  LO A M
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but large applications should not be made. The application of a phosphate 
fertilizer would undoubtedly be very profitable on this soil.
CARRINGTON SILT LOAM (83)
The Carrington silt loam is the fifth largest soil, covering 3.6 percent of the 
total area. I t occurs in a number of areas in the northwestern part of the county 
and in a few scattered areas in the north central part. The largest development 
of the type is in the southeastern corner on the divides east and west of Buffalo 
and Dry creeks.
The surface soil of the Carrington silt 
loam to a depth of about 15 inches is a very 
dark grayish-brown friable silt loam, 
which when wet appears black. The un­
derlying layer to a depth of 20 inches is 
a brown silty clay loam. The layer below 
and continuing to a depth of about 42 
inches is a yellowish-brown clay loam, con­
taining much coarse sand and a few iron 
stains. The material is structureless and 
breaks up into irregular clods. Below a 
depth of 42 inches the soil remains the 
same, but sand and gravel become more 
abundant and the material is a plastic 
clay. The lower layers are derived en­
tirely from glacial drift, but the surface 
covering undoubtedly owes its texture to 
some admixture of loessial material.
The thickness of the silt and the content of sand differ in this soil in various 
parts of the county. Small areas have been modified by silt deposits or by 
pockets of sand, usually occurring on the slopes and sometimes on the tops of 
knolls which have been included with the areas of Carrington silt loam. Except 
for these minor occurrences the soil is rather uniform in the various areas. The 
silty areas are found on a few of the highest knolls on the west side of Buffalo 
Creek. Here the subsoil material instead of being composed of coarse drift is 
a fine pale yellow silt with a small amount of very fine sand and no coarse sand 
or gravel, and the entire subsoil is calcareous. Where the type is developed 
in the southeastern corner of the county, the subsoil in many places is much 
siltier than typical.
Practically all of the Carrington silt loam is in cultivation, and general farm 
crops are grown. Yields are much the same as those secured on the Carrington 
loam, in some cases being slightly higher. The needs of this soil are much the 
same as those listed for the Carrington loam. The application of farm manure 
is of large value, and when this material is not available the turning under of 
leguminous crops as green manures would be worth while. The type is acid and 
in need of lime especially for the best growth of legumes. The addition of a 
phosphate fertilizer would undoubtedly prove worth while, and tests of super­
phosphate and rock phosphate are recommended.
Yellowish brown 
plastic c la y - 
contains considerable 
coarse sand and gravel
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DICKINSON SANDY LOAM (199)
The Dickinson sandy loam is the sixth largest drift soil, covering 2.4 percent 
of the total area. I t occurs mainly in small areas widely scattered over the 
uplands. I t is found on ridge tops and hill slopes, closely associated with the 
Carrington sandy loam from which it differs only in having from 36 to 40 
inches of looser, sandy material overlying the clay. In some of the areas it is 
very difficult to establish exact boundaries between this soil and the Carrington 
sandy loam. Many areas of Carrington sandy loam too small to separate were 
included.
The Dickinson sandy loam to a depth of 14 inches is a dark brown or very dark 
brown fine sandy loam or sandy loam. This 
is underlaid by a brown fine sandy loam or 
sandy loam to a depth of 19 inches and this 
in turn by a yellowish-brown or light yellow 
fine sandy loam extending to a depth of 40 
to 50 inches, becoming somewhat lighter in b  
color at the lower depths.
In topography the soil ranges from undulat­
ing to rolling. Drainage is adequate and fre­
quently excessive because of the loose sandy 
nature of the subsoil. In periods of dry c< 
weather, crops are affected, and prolonged 
droughts bring about serious injury. There 
is some shifting of the surface soil, especially 
on plowed and cultivated land with high 
winds. c
General farm crops are grown on this soil, 
but yields are generally somewhat lower than those secured on the Carrington 
loam. In wet seasons very satisfactory yields are secured, but in dry seasons 
serious injury to crops may occur. The chief need of this soil in order to make 
it more productive is the addition of organic matter. Liberal additions of farm 
manure should be made or leguminous crops should be turned under as green 
manures. The soil is acid and in need of lime, especially for the best growth 
of legumes. The application of a phosphate fertilizer would be of value, and 
tests of superphosphate are recommended.
LINDLEY LOAM (65)
The Lindley loam is the seventh largest drift soil, covering 1.6 percent of the 
total area. I t occurs in scattered areas, principally on the slopes adjacent to 
the larger creeks and rivers which were formerly timbered or are still timbered. 
The largest areas are between Quasqueton and Independence north of the Wap- 
sipinicon River and in the vicinity of Hazelton along Otter Creek and its tribu­
taries.
The surface soil of the Lindley loam is a dark grayish-brown to a depth of 1 
to 2 inches. This is underlaid to a depth of about 12 inches by a granular, 
grayish-brown friable loam stained with organic matter from above. In cul­
tivated areas the surface soil is uniformly grayish or yellowish-brown to a depth
D IC K I N S O N  S A N D Y  LO A M
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of 12 inches. Underlying the surface layer 
there is a grayish-brown or yellowish-brown 
friable silty clay loam containing much fine A 
sand. Between 17 and 23 inches the soil 
is a yellowish-brown clay loam, mottled with 
brown and a little gray. A few iron stains 1 
occur. In the lower part of the subsoil there B2 
is a light yellowish-brown clay loam, mottled 
with orange brown iron stains and some red­
dish-brown. Much coarse sand and some 
small gravel occur in this layer. In some 
places the texture of the surface soil varies c. 
from the typical. There is considerable silt 
in the areas between Independence and 
Quasqueton.
In topography the Lindley loam ranges 
from gently rolling to rough and broken on 
the steeper stream slopes. Drainage is good and on the steeper slopes excessive. 
In extremely dry weather the soil tends to be drouthy.
About 65 percent of the land is in cultivation, and general farm crops are 
grown. The remainder is utilized for pasture purposes. The yields of general 
farm crops are lower than those secured on the Carrington loam.
This soil is particularly in need of organic matter to be made more satisfac­
torily productive. The addition of farm manure is desirable, and the turning 
under of leguminous crops as green manures would be very much worth while. 
The soil is acid and in need of lime, and additions of this material should be 
made. Undoubtedly a phosphate fertilizer would be worth while on this soil, 
and tests of superphosphate are recommended.
LINDLEY SANDY LOAM (161)
The Lindley sandy loam is the eighth largest drift soil, covering 1.0 percent 
of the total area. The most extensive development of this type is 2y2 miles 
south of Independence on the north hill slopes adjacent to the Wapsipinicon 
River bottoms. Smaller areas occur southward along the river. Other areas are 
found northwest of Littleton along the rolling uplands adjacent to the Wap­
sipinicon bottoms and along Buck Creek. I t also occurs east of Lamont and in 
small areas scattered along many streams and their tributaries.
The surface soil of the Lindley sandy loam is a light brown or light grayish- 
brown friable sandy loam without definite structure. Below 9 and 18 inches 
the material is a light brown sandy loam containing more silt and clay than 
in the upper layer. Very faint gray or brown streaks appear when the soil is 
moist. The next layer, between the depths of 18 and 32 inches, is a light brown, 
heavy, plastic silty clay, containing some distinct gray and brown mottlings 
and a few iron stains. Considerable amounts of coarse sand and some gravel 
are mixed with the soil. The lower subsoil layer, extending to a depth of 60 
or more inches, is uniformly a light brown or yellowish-brown clay or silty clay
L I N D L E Y  L O A M
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mottled with gray and yellowish-brown. It 
contains much grit and coarse material 
and numerous iron stains. a
The type occurs on the rolling uplands 
and moderate or sharp stream slopes. More A 
than 50 percent is in cultivation, and gen­
eral farm crops are grown, but owing to 
the lack of organic matter and the drouthi- & 
ness of the soil, crop yields are much lower 
than on the darker upland soils.
This soil is especially in need of organic 
matter. Farm manure should be applied 
and leguminous crops should be turned un- c 
der as green manures. With these treat­
ments it may be possible to reduce the 
danger of crop injury from drouth. The 
type is acid and in need of lime. The
application of a phosphate fertilizer would undoubtedly be worth while and 
tests of superphosphate are recommended.
LINDLEY SILT LOAM (32)
The Lindley silt loam is a minor type, covering less than 1 percent of the 
total area. It occurs in several areas, one 3 miles west of Winthrop, four areas 
2 miles north of Quasqueton and two areas 1 ^  miles north of Littleton.
The surface soil of the Lindley silt loam to a depth of 10 inches is a unifornj 
fine-textured grayish-brown silt loam containing a considerable amount of very 
fine sand. The subsurface layer , is a yellowish-brown or grayish-brown light 
silty clay loam containing much fine sand and very fine sand. Between the 
depths of 16 and 25 inches the material is heavier, being a yellowish-brown clay 
loam faintly mottled with brown and a few orange-brown iron stains. The lower 
part of the subsoil to a depth of 44 or more inches is a light yellowish-brown 
gritty clay highly mottled with yellow, brown and orange-brown iron stains. 
Dark reddish-brown iron nodules and streaks occur.
Some variations occur in the soil in the different areas. The surface soil 
varies in texture from a silt loam to a fine sandy loam in some spots. The tex­
tural variations occur in small areas so closely related that it is impossible to 
separate them. The soil was mapped as a silt loam because of the predominantly 
silty texture of the surface soil.
In topography the Lindley silt loam is gently rolling to rolling. Drainage is 
adequate and on the steep slopes is excessive. Most of the type is in cultivation, 
and general farm crops are grown. Small patches of timber, consisting prin­
cipally of oak and scattered hazel brush, occur on the steeper slopes. Small 
fruits and tree fruits do very well on this type. Yields of general farm crops 
are lower than on the Carrington soils.
This soil is chiefly in need of organic matter. Liberal applications of farm 
manure and the turning under of leguminous crops as green manure would help 
materially. The soil is acid and in need of lime. The application of a phosphate
L I N D L E Y  S A N D Y  L O A M
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fertilizer would undoubtedly be worth while and tests of superphosphate are 
recommended.
DICKINSON LOAMY SAND (238)
The Dickinson loamy sand is a minor type, covering only 0.3 percent of the 
total area. I t occurs in small areas principally in the southern part of the 
county, mainly on the slopes of the more rolling uplands. _
The surface soil of the Dickinson loamy sand is a dark grayish-brown fine 
sand or sand to a depth of 12 inches. I t is underlaid by a 3 to 6-inch layer of 
yellowish-brown fine sand streaked with organic matter. Between the depths 
of 16 and 72 inches there is a yellow fine sand 
uniform in texture and color. The soil is 
loose, incoherent and of low moisture-holding 
power. Gravel and coarse sand are scattered 
over the surface of a few small areas.
Most of the land produces general farm 
crops, but the yields are low compared with 
those secured on the Carrington soils because 
of the generally drouthy nature of the type.
Liberal applications of farm manure are 
much needed on this soil and the turning un­
der of leguminous crops as green manures 
would be worth while. The type particularly 
needs organic matter in order to be made 
more productive and more resistant to drouth 
effects. I t  is acid and in need of lime. The 
use of a phosphate fertilizer would be of 
value, and tests of superphosphate are recommended.
Medium to hujh acidity
L o w  to 
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acidity
LINDLEY SAND (239)
The Lindley sand is a minor drift soil, covering 0.3 percent of the total area. 
It occurs in several areas, the largest being found on the higher ndges 4 miles 
north of Rowley and in the southwestern corner of Newton Township. There 
is one area 4 miles north of Littleton, and a few other small scattered areas 
occur. Some areas of Lindley loamy sand included with the type are foun
along the Wapsipinicon River. . . . . . .
The surface soil of the Lindley sand is a loose, open, incoherent, light brow 
uniform textured sand or loamy sand extending to a depth of 14 inches. Below 
this point the soil is a slightly lighter brown uniform sand which continues to 
a depth of about 18 inches, where it changes into a light yellowish-brown or 
light yellow uniform sand. Pockets of gravel and coarse sand occur m a tew 
places and small spots of coarser material are found locally in the upper p art o 
the surface soil. Small areas of Lindley loamy sand are included with the type.
In topography the Lindley sand is rolling and the soil is subject to shifting 
by the winds. Drainage is excessive and the soil is quite drouthy.
Most of the type is farmed, but yields are low compared with those on the Car­
rington soils. In extremely dry seasons crops suffer severely from drouth, On a
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few gravelly spots or small sandy knobs or knolls, ranging from 50 to 100 feet in 
diameter, nothing is produced. On the higher knolls wind erosion is active 
much of the time. Corn, rye, oats and a few melons are the chief crops.
The soil is particularly in need of organic matter to be made more productive 
Liberal applications of farm manure are needed and leguminous crops should 
be turned under as green manures. With these treatments the soil may be made 
ess drouthy and less subject to wind erosion. The type is acid and in need of 
ime espeeiaHy for legume growth. The application of a phosphate fertilizer 
would be of value, and tests of superphosphate are recommended. When truck
crops are grown the use of a complete commercial fertilizer would undoubtedly 
be worth while. J
DICKINSON LOAM (174)
The Dickinson loam is a minor type, covering only 0.1 percent oi the total
area. I t occurs in a number of small areas in association with the Carrington 
loam. , 6
The surface soil of the Dickinson loam to a depth of 10 inches is a dark gray­
ish-brown, friable loam containing much fine sand. Below this point and to a 
depth of 16 inches there is a grayish-brown silty clay loam streaked with dark 
organic matter stains. This layer is underlaid with a loose friable dull yellowish- 
brown sandy loam containing much clay. Below 26 inches there is a yellowish- 
brown or light yellow fine sand containing a small amount of clay and continu 
mg uniform in texture to a depth of 40 to 45 inches. Many variations occur in 
the soil m the different areas. In some cases there is sticky sand containing 
much clay m the lower part of the subsoil.
Practically all of the type is under cultivation, and com is the chief crop 
grown. Average yields are somewhat lower than those secured on the Carring­
ton loam as the soil is inclined to be slightly drouthy. The chief needs of the 
Dickinson loam are for the incorporation of organic matter by using liberal 
amounts of farm manure or leguminous crops as green manures, the application 
of lime to correct the acidity of the soil and the addition of superphosphate.
DODGEVILLE LOAM (223)
The Dodgeville loam is a minor type in the county, covering only 0.1 percent 
of the total area. It is mapped only in a few small areas occurring 2y2 miles 
east of Independence, V /2 miles south of Aurora and 3%  miles east of Fair­
banks with other areas widely scattered over the upland.
The surface soil of the Dodgeville loam is a dark grayish-brown friable loam 
to a depth of 6 inches. It is underlaid by a grayish-brown friable loam con­
taining much fine sand and considerable clay. In many places the subsoil is a 
yellowish-brown friable silty clay loam similar to the subsoil of the Carrington 
loam. The comparatively thin soil layers lie on a limestone bedrock at depths 
ranging from 18 to 30 inches. This limestone substratum is characteristic of 
the Dodgeville soils.
In topography the Dodgeville loam is gently undulating to sloping and drain­
age is fair to good. Practically all the land is in cultivation except in a few
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spots where the limestone outcrops at the 
surface. General farm crops are grown, 
and yields are slightly lower than those 
secured on the Carrington loam.
The type" is in need of organic matter, 
lime and phosphorus to be made more pro­
ductive. The application of farm manure 
and the turning under of leguminous crops 
as green manures would help. The type is 
acid in spite of the fact that it rests on 
limerock below, and additions of lime are 
necessary if legumes are to be grown. The 
use of a phosphate fertilizer would be of 
value, and tests of superphosphate are 
recommended.
THURSTON LOAM (241)
The Thurston loam is a minor type, cov­
ering 0.1 percent of the total area. I t is found in small isolated areas within 
bodies of the Carrington loam. Many small, gravelly knolls of this type have 
not been separated as it is impossible to show them on the map.
The surface soil of the Thurston loam to a depth of 9 inches is a dark grayish-
brown friable heavy sandy loam. In some places the surface soil is variable in 
texture ranging from a loam to a very fine sandy loam. Occasionally some 
small gravel is scattered over the surface. Below the surface layer there is a 
brown or yellowish-brown silty clay loam containing some grit. The structure 
tends to be coarsely granular. Below 18 inches there is a yellowish-brown fine 
sand mixed with some gravel and containing sufficient clay to make it sticky 
when wet. At a depth of 26 inches the material passes into a gravelly sand 
which in places is almost pure gravel.
T H U B S T O N  L O A M
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Most of the areas of Thurston loam are 
cultivated. General farm crops are grown, 
but yields are low because of the coarse­
ness of the substratum and the drouthiness 
of the soil. Only in seasons of high rain­
fall are crop yields satisfactory on these 
soils. Gravel for road building purposes 
has been removed from some of the knolls, 
especially the smaller ones.
The soil is chiefly in need of organic 
matter if it is to be farmed successfully. 
The addition of farm manure is very neces­
sary and the turning under of leguminous 
crops as green manures would be very 
much worth while. The type is acid and 
in need of lime. The use of a phosphate 
fertilizer would be of value, and tests of 
superphosphate are recommended.
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CARRINGTON LOAMY FINE SAND (240)
The Carrington loamy fine sand is a minor type, covering only 0.1 percent of 
the total area. It occurs in a few small areas in the southeastern part of the 
county, developed on ridges, and the surface soil has been shifted and modified 
to some extent by the winds.
The surface soil of the Carrington loamy fine sand is a dark grayish-brown 
loamy fine sand extending to a depth of about 8 inches. Below this point and 
continuing to a depth of 24 inches there is a similar loamy fine sand, the color 
of which gradually changes with depth from that of the surface soil to a brown. 
This layer is underlaid by a light brown or yellowish-brown fine sand or loamy 
fine sand.
Areas of this soil are rolling in topography and are subject to erosion. The 
greater part of the land is cultivated, and general farm crops are grown. The 
yields, however, are lower than those obtained on the heavier Carrington types. 
The steeper slopes are kept in pasture grasses to prevent erosion by wind and 
water.
This soil is particularly in need of organic matter if it is to be used for gen­
eral farm crops. The use of farm manure is necessary and the turning under 
of leguminous crops as green manures would be of value. The type is acid and 
in need of lime. The use of a phosphate fertilizer would be very desirable, and 
tests of superphosphate are recommended.
Loess Soils
There are two loess types in the county classified in the Fayette series, 
gether they cover only 0.5 percent of the total area.
To-
r A Y E T T E :  S I L T  LOAM
FAYETTE SILT LOAM (163)
The Fayette silt loam is the larger of the two loess types, but it is of minor 
importance in the county, covering only 0.4 percent of the total area. All the
areas are found north, northwest and west of 
Quasqueton, within a distance of 4 miles from 
that town.
The surface soil of the Fayette silt loam is 
a light grayish-brown silt loam containing 
much very fine sand. In virgin areas this 
surface layer is covered by a 2-inch layer of 
a grayish-brown silt loam containing much 
organic matter. Below 10 inches and extend­
ing to a depth of 16 inches, there is a yellow­
ish-brown faintly granular very fine sandy 
clay loam. When moist this layer has a dis­
tinct brown color. Between 16 and 24 inches 
there is a yellowish-brown silty clay loam con­
taining some very fine sand. From 24 to 36 
inches there is a light yellowish-brown or 
light pale yellow very fine sandy clay loam.
Medium to hi^ fh acidity
Medium to low 
acidity
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A few faint gray mottlings and some iron stains occur in this layer. Between 
38 and 60 inches there is a light pale yellow very fine sandy loam. In some places 
the subsoil is a heavy yellowish-brown silty clay to a depth of 3 to ‘¿y2 feet.
The area in the north half of Section 20 of Liberty Township and those to the 
north in an area 2 miles west of Quasqueton, contain a high amount of very 
fine sand and average a very fine sandy loam in texture with many included 
spots of silt loam. The remainder of this soil, comprising more than half the 
total area is predominantly a silt loam with some very fine sand in the top soil 
and a large quantity of very fine sand in small spots. The surface soil of the 
silt loam areas are light yellow, while the others are dull gray. When in pas­
ture or timber land the upper part of the surface soil is darker owing to the 
presence of organic matter.
In topography the type ranges from rolling to hilly or rough. Drainage is 
adequate and on the steeper slopes is excessive. Areas of the type were formerly 
timbered and considerable timber remains, mostly on the steeper slopes. Oak, 
maple, basswood and other hardwood trees constitute the forest growth. Prac­
tically all of the area 2 miles west of Quasqueton is timbered. On the cultivated 
slopes erosion occurs and on a few of the very steep slopes, it is very serious. 
Probably 65 percent of the land is in cultivation. Corn yields from 30 to 50 
bushels per acre, oats from 30 to 40 bushels, hay from 1 to 2 tons per acre.
This soil is in need of organic matter and applications of farm manure would 
be very much worth while. The turning under of leguminous crops as green 
manures would help to build the soil up in fertility. I t is acid in reaction and 
in need of lime. The use of a phosphate fertilizer would be of value, and tests 
of superphosphate are recommended.
FAYETTE SAND (242)
The Fayette sand is a minor type, covering only 0.1 percent of the total area. 
It occurs only in small areas lying from 3 to 4 miles northwest of Quasqueton. 
Most of the areas border or occupy the lower slopes along the Fayette silt loam 
areas and are closely associated with the Fayette silt loam.
The surface soil of the Fayette sand is a grayish-brown uniform sand to a 
depth of 10 inches. This is underlaid by a yellowish-brown or reddish-brown 
sand extending to a depth of 18 inches. At that point it gives way to a yellow­
ish or reddish-brown uniform sand to a depth of 50 or more inches.
The land is rolling in topography and drainage is excessive. Most of the soil 
is cultivated but the yields are low even in normal seasons. The chief need of 
the type is for organic matter and liberal applications of farm manure and^ the 
turning under of leguminous crops as green manures are needed. The soil is 
acid and in need of lime especially for the growth of legumes. The use of a 
phosphate fertilizer would undoubtedly help, and tests of superphosphate are 
recommended.
Terrace Soils
There are 14 terrace soils in the county, and these with the light colored phase 
of the O’Neill loam and the light colored phase of the O’Neill sandy l o a m  m a k e  
a total of 16 separate soil areas. These soils are classified in the O N eil,
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Waukesha, Bremer, Bertrand, Sparta and Jackson series. Together they cover 
11.9 percent of the total area.
O  N E IL L  L O A M
acidity
O’NEILL LOAM (108)
The 0  Neill loam together with the light colored phase which is very minor 
in area, is the largest terrace soil, covering 3.6 percent of the total area. I t is 
widely developed along all the streams of the county. The largest area is 1 y2 
miles southwest of Hazelton. The soil is extensively developed along the East 
Branch and West Branch Buffalo creeks and along Buffalo Creek. I t occurs
in narrow disconnected strips occupying flat 
bench-like areas or terraces 3 to 30 feet above 
overflow.
The surface soil of the O’Neill loam to a 
depth of 10 inches is a friable, granular dark 
grayish-brown or very dark brown loam 
which when wet appears almost black. The 
subsoil between depths of 10 and 14 inches is 
a brown clay loam containing some grit. Be­
low this point and to a depth of 28 inches 
there is a structureless light brown gritty clay 
loam containing much coarse sand and some 
small gravel. Below this point there is a 
layer from 4 to 6 inches thick of a clayey 
coarse sandy gravel. Below this layer there 
is stratified assorted gravel and coarse sand. 
Along some of the larger streams the sub­
stratum of small areas of this soil consists of a loamy sand or sand. Along the 
smaller streams the gravel bed is usually found at depths ranging from 40 to 50 
inches. The lower layers of the soil are a gravelly, gritty clay loam.
Almost all the land is under cultivation and about 10 percent is in pasture. 
Corn is the chief crop grown, yielding from 25 to 50 bushels per acre. Oats 
yield from 25 to 40 bushels per acre, depending upon seasonal conditions, and 
hay from 1 to 1% tons per acre. The soil is drouthy and in dry seasons very 
low crop yields are secured.
The soil is chiefly in need of organic matter in order to reduce the danger of 
crops suffering in dry seasons. Applications of farm manure and the turning 
under of leguminous crops as green manures would be very much worth while. 
The type is acid and in need of lime. The application of a phosphate fertilizer 
would be of value, and tests of superphosphate are recommended.
to hiqh acidity
O’NEILL LOAM (light colored phase) (233)
The light colored phase of the O ’Neill loam is of minor importance, occupying 
only about 0.1 percent of the total area of the county. It occurs in a number of 
small areas in association with the typical O’Neill loam.
The surface soil of the light colored phase O’Neill loam consists of a gray or 
grayish-brown smooth loam containing much very fine sand or silt. I t extends 
to a depth of 6 inches grading into a yellowish-gray sandy loam or fine sandy 
loam containing considerable coarse sand. From 20 to 24 inches the material
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is coarse and gravelly, containing much coarse loamy sand. Below this point 
there is a thick gravel layer containing much coarse sand.
There are many variations in this soil from place to place, chiefly in the tex­
ture of the surface soil. Areas having a floury silt loam surface soil with some­
what larger amounts of clay and silt in the subsoil overlying the gravel sub­
stratum, occur 31/2 miles southwest of Aurora on East Branch Buffalo Creek 
and 6 miles north of Winthrop on Buffalo Creek. Other small areas which are 
loamy in texture ranging from very fine sandy loams to sandy loams are found 
i/2 mile north of Hazelton and 4 miles north of Winthrop.
Only small patches of the type are in cultivation, mainly producing corn. 
The remainder is in timber or pasture. All the land was originally timbered 
with oak, hickory, elm, basswood and other native hardwood trees. Drainage 
of the type is good, and the soil is not nearly so drouthy as would be expected 
from the gravelly subsoil.
The type is chiefly in need of organic matter. Applications of farm manure 
and the use of leguminous crops as green manures are very desirable. The use 
of lime is necessary as the soil is acid in reaction. The application of a phos­
phate fertilizer would be of value, and tests of superphosphate are recom­
mended.
W A U K E S H A  L O A M
WAUKESHA LOAM (60)
The Waukesha loam is the second largest terrace soil in the county, covering 
2.0 percent of the total area. I t is extensively developed along the larger 
streams and many of their tributaries, principally Buffalo Creek and Wapsipini- 
con River. The most extensive areas are in the northwest corner of the county 
along the Little Wapsipinicon River and Buck Creek.
The surface soil of the Waukesha loam is a finely granular, dark grayish- 
brown friable loam extending to a depth of 14 inches. The upper subsoil be­
tween 14 and 21 inches is a dark yellowish-brown granular friable,, silty clay 
loam containing much coarse , sand and streaked with organic matter brought 
down from the surface soil. The lower sub­
soil between 21 and 28 inches is a yellow­
ish-brown sandy silty clay loam containing 
a few iron stains.
The type occurs on terraces from 8 to 
30 feet above the stream bottoms. Areas 
nearer the river usually contain more sand 
than those farther back adjacent to the 
uplands. On some of the lower terraces 
there are spots of heavier texture, either 
silt loam or silty clay loam, occurring in 
small depressions or swales. The type is 
almost flat, sloping slightly toward the 
streams. Drainage is good except in a few 
low spots. The type is not affected by 
drouth except in occasional sandy spots.
Nearly all of the land is now under cul-
Highacidity
Mediumacidity
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tivation mainly to corn which yields from 30 to 60 bushels per acre. Oats do 
well, yielding from 30 to 45 bushels per acre and hay yields from 1 to 2 tons 
per acre.
The chief need of this soil is for organic matter, lime and a phosphate. The 
use of farm manure would be of value on this type. The addition of lime is 
necessary as the soil is acid in reaction. The use of a phosphate fertilizer would 
undoubtedly be worth while, and phosphate tests are recommended.
O’NEILL FINE SANDY LOAM (110)
The O’Neill fine sandy loam is the third largest terrace type, covering 1.6 
percent of the total area. It occurs in small irregular shaped areas along the 
Wapsipinicon River and all the creeks.
The surface soil of the O’Neill fine sandy loam to a depth of 8 inches is a 
dark grayish-brown sandy loam. The subsoil between 8 and 15 inches is a 
grayish-brown sandy loam streaked with some organic matter brought down
O 'N E I L L  F IN E  S A N D Y  L O A M
Medi 
to  hifh
from the surface soil. The next layer is a 
yellowish-brown sand extending to a depth of 
29 inches. This is underlaid by a light yel­
lowish-brown or yellow uniform sand.
The type occurs on flat terraces well above 
overflow. The surface is generally flat but 
has been modified somewhat by wind erosion 
and sometimes occurs in shallow ridges. Be­
cause of the open nature of the soil and the 
e.dity sandy nature of the subsoil, drainage of the 
area is adequate to excessive. In periods of 
drouth crops are apt to suffer. Most of it is 
under cultivation and corn is the chief crop 
grown. Some oats, rye and hay are produced. 
Crop yields are very much the same as those 
secured on the O’Neill sandy loam.
This soil is chiefly in need of organic mat­
ter, and applications of farm manure and the use of leguminous crops as green 
manures are very desirable. The soil is in need of lime as it is acid in reaction. 
The addition of a phosphate fertilizer would undoubtedly be of value, and tests 
of superphosphate are recommended.
O’NEILL SANDY LOAM (126)
The O’Neill sandy loam together with the light colored phase which is very 
minor in area, is the fourth largest terrace soil, covering 1.4 percent of the total 
area. It is developed along all of the larger streams occupying flat terraces 
ranging from 15 to 40 feet above overflow. The largest areas are about 1 mile 
east and 4 miles north of Otterville, and an extensive area is found northwest 
of Hazelton on the west side of Otter Creek. Other areas occur in disconnected 
strips along all the larger streams.
The surface soil of the O’Neill sandy loam to a depth of 4 inches is a dark 
grayish-brown sandy loam containing much fine sand. I t is underlaid to a 
depth of 18 inches by a grayish-brown sandy loam containing some small gravel.
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hi$h
acidity
The next layer, between 18 and 28 inches, is 
a yellowish-brown or yellow coarse sandy 
loam or loamy sand containing much coarse 
sand and some gravel. The substratum con­
sists of a coarse yellowish-brown sandy 
gravel. The texture of the surface soil some­
times ranges from a fine sandy loam to a 
gravelly sandy loam. The depth of the gravel 
varies somewhat, ranging from 18 to more 
inches. The surface of the soil is nearly flat 
with occasional slight swells and shallow de­
pressions caused by deposits from the streams 
flowing from the uplands or by shifting of 
the winds. Drainage is good to excessive.
Nearly all of the land is under cultivation, 
and general farm crops are grown. Com 
yields from 20 to 40 bushels per acre, oats 
yield from 15 to 35 bushels per acre. Rye, sorghum, cane and some sudan grass 
are grown. Melons and truck crops are grown on this soil and may be produced 
very successfully with proper treatment of the soil.
The application of farm manure is very necessary on this type, and the turn­
ing under of leguminous crops as green manures would be very much worth 
while. The soil is acid and in need of lime. The use of a phosphate fertilizer 
would be of value, and tests of superphosphate are recommended. When truck 
crops are grown a complete commercial fertilizer might be of value.
O’NEILL SANDY LOAM (light colored phase) (243)
The light colored phase of the O’Neill sandy loam is very minor in area, 
occupying about 0.2 percent of the total area. It occurs in small , areas, prin­
cipally along the Wapsipinicon River and Buffalo and Otter creeks.
The surface soil of the light colored phase of the O’Neill sandy loam is a 
grayish-brown or dark grayish-brown friable sandy loam extending to a depth 
of 16 inches. In timbered areas there are faint gray mottlings and reddish 
iron streaks. The subsoil is a yellowish-brown friable sandy loam containing 
a few faint gray and brown mottlings. Much grit and some gravel occur in 
this layer which is 6 or 8 inches in thickness. The next layer between 23 and 
32 inches is a light yellowish-brown sandy silty clay loam or clayey sand mottled 
with yellowish-brown and numerous iron stains. This layer also contains some 
gray mottlings and much coarse sand and gravel. Below these layers there is 
a bed of stratified gravel which is characteristic of these 0  ’Neill soils.
The areas of the type are flat although there are a few billowy ridges on the 
surface In a few places the gravel substratum comes within 12 inches of the 
surface. The soil is inclined to be drouthy. I t is all in cultivation and cropped 
similarly to the O’Neill sandy loam with yields very much the same as those
secured on that type.
The needs o£ this phase of the O’Neill sandy loam are much the same as those 
mentioned for the typical soil. The addition of organic matter is desirable,
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and the application of farm manure and the turning under of leguminous crops 
as green manures would bring about very material improvement in conditions 
m this soil. The type is acid and in need of lime. The application of a phos­
phate fertilizer would be of value, and tests of superphosphate are recommended.
BREMER SILTY CLAY LOAM (43)
The Bremer silty clay loam is the fifth largest terrace soil, covering 0.9 per­
cent of the total area. There are many areas of the type widely scattered 
throughout the county. Most of them occur in small oblong areas in depressions 
where the terraces join the uplands along the Wapsipinicon River. The areas 
lie from 30 to 40 feet above the bottoms.
The surface soil of the Bremer silty clay loam is an almost structureless dark 
grayish-brown or black heavy silty clay loam. Between 8 and 17 inches the
B E .E M E E . S I L T Y  C L A Y  L O A M
'  Dark grayish brown or black Heavy silty clay loom
Dark grayish brown or 
almost black plastic II I silty cl
m i l l  i l  n i  m i
J_ Medium acidity
Dull grayish bre Silty clay
material is a dark grayish-brown or almost black tough plastic silty clay or silty 
clay loam. From 17 to 25 inches there is a dull grayish-brown silty clay mottled 
faintly with brown and gray and a few iron stains. Below this layer there is
a yellowish-brown or gray silty clay, mottled 
with gray and some yellowish-brown. Many 
iron stains are found in the lower layers.
In some of the areas the texture of the sur­
face soil is a silt loam. These are included 
because of their small extent. Where the soil 
is adjacent to the uplands some wash from 
the uplands brings in fine sand and coarse 
sand, mixing it with the heavier surface soil. 
In these areas the surface soil to a depth of 2 
to 4 inches is almost a loam in texture.
More than 50 percent of the land is under 
cultivation, and general farm crops are 
grown. Corn yields from 35 to 60 bushels 
per acre on the better drained areas. Hay 
yields from 1% to 214 tons per acre.
The chief need of this soil to be made more 
productive is for adequate drainage. When this is accomplished satisfactory 
crop yields may be secured. The application of lime is necessary as the soil is 
acid, and the use of a phosphate fertilizer would probably be of value. Tests 
of superphosphate and rock phosphate are recommended.
Grayish brown or gray Silty clay mottled with gray and brown
Low to 'medium acidity
BREMER SILT LOAM (88)
The Bremer silt loam is the sixth largest terrace type, covering 0.6 percent 
of the total area. It is found along the Wapsipinicon River and most of the 
creeks and their larger tributaries. It usually occurs in depressions where the 
terraces join the uplands.
The surface soil of the Bremer silt loam is a dark grayish-brown heavy silt 
loam 10 inches thick. It is underlaid by a very dark grayish-brown clay loam 
containing a few faint iron mottlings in the lower layers. Below this point at 
a depth of 22 and 38 inches there is a dull gray clay loam or silty clay loam 
faintly mottled with brown and showing a few faint iron stains.
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In some areas the surface soil is heavy in texture, approaching a silty clay 
loam. I t  is frequently very difficult to distinguish between the Bremer silt 
loam and the Bremer silty clay loam when the soil is wet. Shallow ridges hav­
ing a loamy texture occur in some areas. In topography the type is flat wit 
poor surface drainage, and the heavy subsoil causes restricted under drainage.
About 65 percent of the land is under cultivation, the remainder being use 
for pasture or hay land. Some wild hay is cut from this soil and also from the 
Bremer silty clay loam. Corn and hay yield very well on this type. Oats 
produce good crops except in wet seasons when they are apt to lodge.
This soil is chiefly in need of drainage if it is to be made satisfactorily pro­
ductive. When well drained it will then respond to applications of certan fer­
tilizing materials. Normal applications of farm manure would be of value, 
but large applications should not be made. The soil is acid and in need of lime. 
A phosphate fertilizer would be of value, and phosphate tests are recommended.
BERTRAND SANDY LOAM (244)
The Bertrand sandy loam is a rather important terrace type, covering 0.6 
percent of the total area. I t occurs principally in the vicinity of Otterville an 
north along Otter Creek. A few bodies lie along the southern course ot the 
Wapsipinicon River along Maquoketa and Buck creeks, along e i  e ap 
sipinicon River and along the Wapsipinicon River northwest of Otterville.
The surface soil of the Bertrand sandy loam is a grayish-brown sandy loam 
extending to a depth of 6 inches. I t is underlaid by a light grayish-brown or 
yellowish-brown sandy loam or loamy sand. The lower subsoil " n  15 and 
40 inches is a light yellowish-brown loamy sand containing a ew am g y
mottlings and some iron stains. .
The Surface soil is somewhat variable in different areas, the material some­
times being mixed with coarse sand and some gravel. Most of these spots are 
found on L  tops of shallow ridges scattered here and there throughout the 
areas. In depressions the surface soil ap- bee.te .and sandy loam 
proaches a loam in texture. Included with 
the type there is a small total area of a soil 
very similar to the Jackson sandy loam. To 
a depth of 10 inches this soil is a giayish- 
brown sandy loam. Between 10 and 16 inches 
it is a friable grayish-brown sandy silty clay 
loam. From 16 to 32 inches there is a brown 
or yellowish-brown tough, plastic silty clay 
loam containing much grit. Below this there 
is a yellowish-brown fine sand or sand. In 
some places the stickier heavy subsoil is not 
reached, until a depth of 16 to 34 inches. The 
only areas of this included soil are found 
1 mile east of Independence and along the
Wapsipinicon River 2 miles west and 2V2 j ______ _____ ¡eoy
miles northwest of Quasqueton. They are
not so drouthy as the typical Bertrand sandy loam m dry seasons.
Yellowish brown sandy loam or loamy sand
i ini i i i i i i i i iMi inimi i l -
Yellowish brown loamy sand few faint gray mottles and iron stains
Stratified sand and grave
High to
m e d iu m
acidity
Medium
a cid ity
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The Bertrand sandy loam occurs on terraces well above overflow, usually from 
10 to 40 feet above the bottomlands. Nearly all of the type is in cultivation, 
mainly to corn which yields from 20 to 40 bushels per acre, depending upon 
the seasonal conditions. Hay yields average about 1 ton per acre.
The soil is chiefly in need of organic matter if it is to be made productive, as 
it is inclined to be drouthy. The turning under of leguminous crops as green 
manures would be very much worth while and the application of liberal amounts 
of farm manure would aid materially in reducing the danger of injury to crops 
in dry seasons. The type is acid and in need of lime. The application of a 
phosphate fertilizer would be of value, and tests of superphosphate are recom­
mended.
WAUKESHA SILT LOAM (75)
The Waukesha silt loam is a minor terrace type, covering 0.3 percent of the 
total area. I t  occurs in small irregular bodies on level terraces from 20 to 45 
feet above overflow. Small areas are found along Buck Creek, 3y2 miles south 
of Fairbank. Another typical area is found on a high terrace from 40 to 45 
feet above the river just west of Quasqueton. Other small bodies occur along 
Prairie, Buffalo, Buck, Pine and Otter creeks and the Little Wapsipinicon River.
The surface soil of the Waukesha silt loam is a finely granular dark grayish- 
brown friable silt loam extending to a depth of about 10 inches. It is underlaid 
by a brown or dark brown light silty clay loam to a depth of 18 or 20 inches. 
The lower subsoil to a depth of from 40 to 45 inches is a light yellowish-brown 
or yellowish-brown uniform silty clay, containing some coarse sand and fine sand 
but free of rock fragments and pebbles. A few spots are included having a 
loamy surface layer.
The natural drainage of the soil is good and it is all under cultivation, general 
farm crops being grown. Yields are very much the same as those secured on the 
adjacent upland soils.
This soil will respond to applications of farm manure. The use of leguminous 
crops as green manures would also improve crop growth. I t  is acid and in need 
of lime. The use of a phosphate fertilizer would be of value, and tests of rock 
phosphate and superphosphate are recommended.
BREMER LOAM (12)
The Bremer loam is a minor type covering 0.2 percent of the total area. It 
occurs in a number of small areas. . The largest single area is 1 y2 miles south­
east of Fairbank along the Little Wapsipinicon River. A number of other 
bodies are scattered along the Wapsipinicon River and Buck Creek.
The surface soil of the Bremer loam is a granular very dark grayish-brown 
or black friable loam extending to a depth of 17 inches; there it is a structure­
less, heavy plastic grayish-brown silty clay loam or clay loam. This is under­
laid by a heavy, intractable, gray clay loam or silty clay mottled with yellow­
ish-brown and a few iron stains. Between 26 and 40 inches there is a light 
yellowish-brown sandy clay loam highly mottled with gray and orange brown.
The surface soil of the Bremer loam is fairly uniform in texture, but a few 
heavier spots of silt loam or silty clay loam are found in shallow narrow swales
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too small to separate on the map. In places at a depth ranging from 30 to 36 
inches there is a sticky light yellow sand. This soil occurs on higher terraces 
25 to 40 feet above the bottomland. Most of the areas are found where the 
terraces adjoin the uplands and occur in flat or depressed situations. The sur­
face drainage is good but the heavy subsoil makes poor internal drainage.
Practically all of the land is in cultivation and general farm crops are grown. 
Yields are about the same as those secured on the Carrington loam except in 
wet seasons when low yields are secured. When the soil is well drained, which 
is the first treatment needed to make it satisfactorily productive, good crop 
yields may be secured. I t is acid and in need of lime for the best growth of 
legumes. The use of a phosphate would be of value, and tests of superphosphate 
and rock phosphate are recommended.
S P A E . T A  F IN E  S A N D
High
acidity
SPARTA FINE SAND (245)
The Sparta fine sand is a minor type, covering only 0.2 percent of the total 
area. I t  occurs in small disconnected areas principally along the Wapsipinicon 
River and Otter Creek, where it occupies high terraces from 30 to 40 feet above 
the stream channel.
The surface soil of the Sparta fine sand is a grayish-brown uniform fine sand 
or sand extending to a depth of 6 inches. Below this point there is a yellowish- 
brown or yellow uniform fine sand. The lower subsoil between 14 and 50 inches 
is a light yellow uniform fine sand or sand. The texture of the surface soil 
varies considerably, ranging from a sand to a loamy sand or fine sand. At a 
depth of 6 or 7 feet the gravel beds known 
as the Buchanan gravels are reached. At the 
edge of the terraces the soil materials are 
coarser, containing much coarse sand and 
some gravel.
The drainage of the Sparta fine sand is 
excessive and the soil is drouthy. Most of the 
land is used for crop production, mainly corn, 
but yields are low except in wet seasons. The 
soil is suited to truck crops and melons al­
though very few are grown at present.
The soil is principally in need of organic 
matter to be made more productive and to 
protect the crop growth from drouth injury.
The liberal application of farm manure and 
the use of leguminous crops as green manures 
would have large value on this soil. The type 
is acid and in need of lime. The use of a phosphate fertilizer would be of value. 
Tests of superphosphate, are recommended. Where truck crops are to be grown 
a complete commercial fertilizer might be. used with profit.
Mediumacidity
BERTRAND LOAM (246)
The Bertrand loam is a minor terrace type, covering 0.2 percent of the area. 
It occurs in small areas north of Otterville along Otter Creek and along the
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Little Wapsipinicon River in the northwest­
ern corner of the county. A few areas occur 
along the Wapsipinicon River and its larger 
tributaries.
The surface soil of the Bertrand loam is a 
grayish-brown friable loam, containing much 
very fine sand and extending to a depth of 
4 inches. Below this point and to a depth of 
13 inches there is a light brown friable loam 
also containing fine sand. Between 13 and 
19 inches there is a light grayish-brown very 
fine sandy loam containing much silt. This 
layer is underlaid by a yellow very fine loamy 
sand containing considerably silt and clay.
At depths ranging from 5 to 6 feet this ma­
terial is underlaid by sand and gravel.
Included with the soil as mapped there are 
a few small areas of the Jackson loam which differ from the Bertrand loam in 
having a heavy yellowish-brown gritty silty clay loam subsoil. The texture of 
the surface soil ranges from a floury loam to a sandy loam. Practically all of 
this soil occurs along the short tributaries of the Wapsipinicon River from 1 to 4 
miles northwest of Quasqueton.
The Bertrand loam occurs on flat terraces, most of which occur back from
Y«llow v«ry fine loam 
s a n d  u n d e r l a i n  b y  
s t r a t i f i e d  gravel
GO*
the stream near the upland. Drainage ranges from thorough to excessive. 
The land was originally forested to hickory, oak, ash and other hardwood. At 
present most of it is cleared and produces general farm crops. The remainder 
is used for pasture. Corn yields from 25 to 45 bushels per acre, oats from 25 
to 35 bushels per acre and hay yields very satisfactorily.
This soil is in need of organic matter. It will respond to applications of farm 
manure and the turning under of leguminous crops as green manures. The 
type is acid and in need of lime. The use of a phosphate fertilizer would be 
of value, and tests of superphosphate are recommended.
JACKSON SILT LOAM (81)
The Jackson silt loam is a minor terrace type, covering only 0.1 percent of 
the total area. Practically all of the type occurs in small areas on flat terraces 
along small tributaries on the east side of the Wapsipinicon River, extending 
4 miles northwest of Quasqueton.
The surface soil of the Jackson silt loam to a depth of 12 inches is a grayish- 
brown or light grayish-brown floury silt loam containing much very fine sand. 
This is underlaid by a gray heavy silt loam or silty clay loam faintly mottled 
with gray and brown. Between 20 and 26 inches there is a grayish-brown or 
brownish-gray silty clay loam mottled with gray and brown. Below this layer 
and to a depth of 40 inches or more there is a light yellow clay loam or silty 
clay loam faintly mottled with brown or yellow. Where the soil joins the up­
land soils there is some fine sand and coarse sand washed down over the surface.
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The surface drainage is good but the under­
drainage of the type is apt to be restricted.
All of the land is in cultivation and general 
farm crops are grown. Corn yields from 25 A 
to 40 bushels per acre, oats from 30 to 40 
bushels and hay from 1 to 1y2 tons. &
The soil is rather low in organic matter and 
needs farm manure or the turning under of b2 
leguminous crops as green manures. It is 
acid and should be limed. I t will undoubtedly 
respond to applications of a phosphate fer­
tilizer, and tests of superphosphate are rec­
ommended. c
O’NEILL LOAMY SAND (247)
The O’Neill loamy sand is a minor type, 
covering only 0.1 percent of the total area.
It occurs only in a few small areas principally 
along Buffalo Creek.
The O’Neill loamy sand differs from the sandy loam only in the surface tex­
ture. I t is a dark grayish-brown loamy sand underlaid to a depth of 18 inches 
by a grayish-brown sandy loam containing some small gravel. From 18 to 28 
inches there is a yellowish-brown or yellow coarse sandy loam or loamy sand 
containing much coarse sand and some gravel. The substratum consists of a 
coarse yellowish-brown sandy gravel.
The type is drouthy as in the case of the other 0  ’Neill soils. I t is all under 
cultivation, but crop yields are low because of the lack of an adequate moisture 
supply.
The chief need of the soil is for the incorporation of organic matter and the 
liberal addition of farm manure or the turning under of leguminous crops as 
green manure. I t  is acid and in need of lime. It would undoubtedly r^pond 
to the use of a phosphate fertilizer, and tests of superphosphate are reec:nmended.
WAUKESHA SANDY LOAM (127)
The Waukesha sandy loam is a minor type, covering 0.1 percent of the total 
area. I t occurs in a few small areas scattered along the Wapsipinicon River. 
The principal areas are found 6 miles southeast of Quasqueton on the wTest side 
of the Wapsipinicon River.
The surface soil of the Waukesha sandy loam is a dark brown sandy loam 
extending to a depth of 10 inches. At a depth of 20 inches there is a sandy 
clay or clayey sand layer 8 to 10 inches in thickness. These lighter textured 
layers overlie a yellowish-brown or yellow friable silty clay loam which lies at 
a depth of from 28 to 34 inches.
The land in this type occurs on terraces 10 to 15 feet above the bottomland 
and is not subject to overflow. It is flat in topography and drainage is good to 
excessive. All the land is in cultivation, and crop yields are about the same 
as those secured on the Waukesha loam in wet seasons. In dry years, however, 
crop yields are low.
J A C K S O N  S I L T  L O A M
in in i ¡in m im I mrT
\ Q r a y heavy Silt loam or*HI |i silty day loam MM
111 NI 111 m n I h I ....... i i l l l l
CJr^yiSh brown silty clay loam
Light yellow clay loam or silty clay loa m  few’ brown, yellow or gray mottl/nqs increasing with depth
Medium
a c i d i t y
Medium 
to  low 
acidity
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This soil is in need of organic matter and will respond to applications of 
farm manure and the use of leguminous crops as green manures. It is acid 
and in need of lime. I t  will undoubtedly be benefited by applications of a 
phosphate fertilizer, and tests of rock phosphate and superphosphate are recom­
mended.
Swamp and Bottomland Soils
There are seven swamp and bottomland soils in the county and these with the 
area of muck and peat make a total of eight swamp and bottomland areas. They 
are classified in the Wabash, Cass, Sarpy and Genesee series. Together they 
cover 6.5 percent of the total area.
WABASH LOAM (49)
The Wabash loam is the largest of the bottomland soils, covering 2.3 percent 
of the total area. It occurs along all the principal streams and their tributaries. 
Along the Wapsipinicon River it occupies small disconnected areas where the 
bottomlands adjoin the terrace or uplands. I t extends in ribbon-like strips 
ranging in width from a few hundred feet to a quarter of a mile along the 
larger creeks and their tributaries.
W A B A S H  L O A M
hiqhacidity
The surface soil of the Wabash loam is a 
dark grayish-brown to black friable loam ex­
tending to a depth of 12 inches. Below this 
point there is a dark grayish-brown to almost 
black silty clay loam containing much fine 
sand. Between 19 and 28 inches there is a 
dark grayish-brown clay loam or silty clay 
faintly mottled with brown and a few iron 
stains.
Many variations from the typical soil occur 
in depressed areas and small silty d a y  areas 
are included. Near the banks of the streams 
or along old stream channels the texture in 
many places is a fine sandy loam or sandy 
loam. This texture may continue to a depth 
of 3 or more- feet. Ridges of sandy ma­
terials having a sandy subsoil would have 
been mapped in the Cass series if they had been of sufficient size. There are 
small areas of the Wabash fine sandy loam included with the type. These differ 
only in having a higher proportion of fine sand in the surface soil. Practically 
all of this variation from the typical soil lies along Buffalo Creek.
In topography the Wabash loam is almost flat, sloping slightly toward the 
streams. Along the Wapsipinicon River and larger creeks, there are old isolated 
channels, ox-bows, sloughs and shallow flats which are filled during high water, 
and some remain ponds most of the year.
About 15 percent of the land is in cultivation, the remainder being utilized 
largely for pasture purposes. The type is chiefly in need of drainage and pro­
tection from overflow if it is to be made productive. When this is accomplished
Medium 
a c i d  it s
66 SOIL SURVEY OF IOWA
very satisfactory crop yields may be secured. The type is acid and will respond 
to additions of lime, and it will undoubtedly also give returns from the use of 
a phosphate fertilizer.
WABASH SILTY CLAY LOAM (48)
The Wabash silty clay loam is the second largest bottomland soil, covering 1.4 
percent of the total area. It is widely distributed along the first bottoms of the 
smaller streams and their tributaries, occupying depressed sloughs and basin­
like areas on the outer edge of the flood plains along the larger streams. Along 
the smaller streams it extends to the stream banks where the meandering chan­
nels have cut to a depth of only a few feet, barely affording drainage for the 
flood plain lying more than 5 or 6 feet away from the stream.
The surface soil of the Wabash silty clay loam is a granular, very dark gray­
ish-brown or black heavy sticky silty clay loam. It is underlaid by a similarly 
structured very dark grayish-brown or almost black silty clay or clay loam 
continuing to a depth of 20 inches. Below 20 inches and extending to 30 inches 
there is a structureless grayish-brown or dark grayish-brown silty clay mottled 
with orange-gray and brown iron stains. Below this and to a depth of 45 or 
more inches there is a heavy tenacious gray or dark gray silty clay mottled with 
brown and orange brown iron stains containing much grit and some small gravel.
W A B A S H  S IL T Y  C LA Y  LO A M  
Y7777777777777777777777777\&Vary dark grayish brown or black heavy silty clay loam 
' / / / / / / / / / / / / / / / / / / / / / / / .
Very dark grayish brown or 
Imost black silty clay
Grayish brown silty clay 
mottled with orange , <jray, and iron stains
30
Gray silty clay mottled with brown and orange brown iron stains
Mediumacidity
Owing to the poor natural drainage of the 
type, occurring as it does in depressions, and 
the heavy texture of the soil and subsoil much 
of this land remains in a swampy condition 
for long periods. Small areas of peat and 
muck have developed where former ponds 
occiirred. This accumulation of peat or muck 
is rarely more than 4- or 6 inches in thickness.
All of the land is subject to overflow during 
periods of high rainfall. Only a small part, 
probably not more than 5 percent of the total 
area is under cultivation. There is a heavy 
growth of coarse grasses which serves as pas­
ture. A little wild hay is cut.
The soil is chiefly in need of drainage and 
protection from overflow if it is to be made 
productive. With this treatment and proper 
care in plowing and cultivating to prevent clodding and baking, satisfactory 
crop yields may be secured. The soil is acid and in need of lime and if drained 
and cultivated would undoubtedly respond to the application of a phosphate 
fertilizer.
Mediu m to low acidity
OASS SANDY LOAM (19)
The Cass sandy loam is the third largest bottomland soil, covering 1.3 percent 
of the total area. It is most extensively developed along the Wapsipinieon River 
and Otter Creek. Small areas also are found along Buffalo Creek, the Little 
Wapsipinieon River and nearly all of the larger creeks.
The surface soil of the Cass sandy loam is a dark grayish-brown sandy loam
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Low
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containing much fine sand. Between 9 and 
16 inches the material is a grayish-brown 
loamy sand underlaid by a lighter grayish- 
brown or yellowish-brown loam or sand. Be­
tween 39 and 45 inches there is a yellowish- 
brown coarse sand containing rock fragments.
A few small areas of the Cass fine sandy 
loam are included with this type because of 
their small extent. They occur mainly along 
the lower course of Buffalo Creek. They 
differ from the typical soil only in the loam- 
ier surface soil and a higher proportion of 
fine sand.
The areas of the type are almost flat with 
small pockets, depressions and shallow ridges.
The texture of the surface soil varies and 
may be a silty clay loam, a silt loam or as- 
sorted sandy materials. Originally the land was forested with walnut, willow, 
oak, elm and other hardwood trees. Some clumps of these trees are now found 
mainly bordering the stream channels. Drainage is good.
The land is used mainly for pasture. Corn is the chief cultivated crop grown. 
Small grains are also produced, and these crops do well when not injured by 
floods. The soil is subject to periodic overflow and hence if crop yields are to 
be secured regularly the land must be protected from overflow. When this is 
accomplished, yields may be very satisfactory. The type will be benefited, when 
cultivated, by additions of farm manure, the use of lime to correct acidity and 
the application of a phosphate fertilizer.
CASS LOAM (18)
The Cass loam is a minor bottomland soil covering 0.8 percent of the total 
area. It occurs chiefly along the Wapsipinicon River. Other small bodies and 
narrow ribbon-like strips lie along Bear, Lyon, Otter, Buck and Buffalo creeks 
and the Little Wapsipinicon River.
The surface soil of the Cass loam is a dark brown or almost black friable loam 
containing much sand and fine silt and extending to a depth of about 8 inches. 
Below this point and extending to a depth of 15 inches there is a dark brown 
structureless fine sandy loam. Between 15 and 18 inches there is a brown fine 
sandy loam or loamy sand. Below this layer and to a depth of 38 inches, there 
is a yellowish-brown sand containing a few streaks of a lighter or a slightly 
darker sand. Underlying these layers there is a grayish-brown, coarse sand.
There are many variations from the typical soil. In depressed areas small 
bodies of silt loam have been included with the type. Narrow strips of Cass 
sandy loam from 10 to 20 feet in width border the stream channels, and old 
cut-offs and ox-bows are also included. Some light colored silt and very fine 
sand cover or are mixed with the typical soil principally along the outer edge 
of the bottoms where the river has cut deeply through the high loess hills between 
Independence and Quasqueton.
68 SOIL SURVEY OF IOWA
The surface soil of the Cass loam is generally smooth, broken only by the few 
old stream beds with shallow, ridged banks. The bottoms of this soil were 
originally forested with elm, ash, willow, cottonwood and a few other hardwoods. 
Drainage is good. Probably 12 percent of the land is in cultivation mainly to 
corn which yields from 40 to 65 bushels per acre in favorable seasons.
This soil is chiefly in need of protection from overflow if it is to be cultivated. 
When this is accomplished satisfactory crop yields may be secured. The soil 
will respond to additions of lime as it is acid in reaction, and the use of a phos­
phate fertilizer would undoubtedly be of value.
WABASH SILT LOAM (26)
The Wabash silt loam is a minor type; covering 0.4 percent of the total area. 
It occurs entirely in the southeastern part of the county along Buffalo Creek 
and its small tributaries. There are a few areas along Prairie Creek in Fremont 
Township.
The surface soil of the Wabash silt loam is a dark grayish-brown or almost 
black silt loam containing some fine sand. The subsoil between 10 and 19 
inches is a dark brown or almost black silty clay loam becoming slightly heavier 
in texture at lower depths. Between 19 and 28 inches there is a dark grayish- 
brown silty clay loam containing a few mottlings of iron and streaked with 
organic matter brought down from the surface soil. The lower subsoil from 28 
to 40 inches is a heavy, gray silty clay mottled in many places with yellow and 
brown and with iron stains.
The texture of the surface soil varies considerably from place to place. In 
depressions and poorly drained areas there are narrow strips of the silty clay 
loam too small to separate.
The soil occurs in narrow strips along the flood plain. Scattered clumps of 
trees grow mainly along Buffalo Creek, but other areas support a rank growth 
of native grasses. Only a few small patches are cultivated, practically all of 
them being planted to corn. The land is used almost entirely for pasture. Be­
cause of frequent overflow it is best suited for grazing purposes.
If the land is to be cultivated it needs chiefly to be protected from overflow, 
with this accomplished very satisfactory crop yields may be secured. When 
cultivated it will respond to applications of lime as it is acid, and the use of 
superphosphate will also be of value.
MUCK AND PEAT (21a)
There is a small area of muck and peat covering 0.1 percent of the total area. 
Only a few scattered areas occur, most of them being found along the bottoms of 
small tributary streams whose channels have cut only from 1 to 3 feet below the 
surface. The largest body is 3 miles southeast of Fairbank. Several small 
areas are found about 3 miles northeast of Littleton and one,. 2 miles northwest 
of Lamont. The areas of muck and peat are closely associated with the Clyde 
soils occurring in small patches from 2 to 6 inches deep within areas of the
Clyde silt loam and the Clyde silty clay loam.
The muck and peat soils mapped in this county, consist of an accumulation of 
organic matter in various stages of decomposition. The soils have been formed
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under poor drainage conditions in low upland areas or undrained sloughs where 
water formerly stood throughout the year. The original materials were water- 
loving grasses and plants which through subsequent growth and decay have 
formed a light porous, spongy vegetable material ranging in thickness from a 
few inches to several feet.
The surface soil to a depth of 9 inches is black, mucky material, sticky when 
wet and light and fluffy when dry. Below this layer and to a depth of 16 inches 
there is a similar soil containing some reddish-brown material which is a more 
fibrous, peaty material not fully decomposed. This extends to a depth of 3% 
feet or more and is underlaid by a grayish-brown or gray silty clay mottled 
with gray and some brown and a few iron stains. Considerable fine sand and 
coarse sand appear in many places in the heavy subsoil.
All the muck and peat land is at present used for pasture affording a rank 
growth of coarse, native grasses. The soils are suited for truck crops such as 
onions and celery. Good crops of corn may be grown when the soil is properly 
fertilized. Small grains are apt to lodge.
These areas of peat and muck are chiefly in need of drainage if they are to 
be made productive, then they may be seeded down to timothy and alsike clover 
and used for pasture for several years. Afterwards they may be cultivated, and 
general farm crops or truck crops may be grown successfully. These soils will 
respond to applications of superphosphate and muriate of potash.
S A E P V  F IN E  S A N D Y  L O A M
hi^h
acidity
SARPY FINE SANDY LOAM (102)
The Sarpy fine sandy loam is a minor type, covering 0.1 percent of the total 
area. I t occurs along the Wapsipinieon River between Quasqueton and the
south county line.
The surface soil of the Sarpy fine sandy 
loam is a uniform light brown fine sandy 
loam containing much very fine sand. I t is 
underlaid to a depth of 25 inches by a lighter 
brown fine sandy loam or loamy sand which 
is uniform in color and texture. The lower 
subsoil layer extending to a depth of 40 or 
more inches, is a light yellowish-brown or 
yellow incoherent sand.
The surface soil and subsoil vary much in 
texture. Layers of coarse sand, gravel and 
in some places silt may be present at almost 
any depth in the soil. A small gravelly 
sandy area is found in the southeast quarter 
of Section 23 of Cono Township. Other 
gravelly spots most of which occur as small 
pockets or ridges are scattered.
Practically all of the type is covered with a scattered timber growth, only a 
few areas are under cultivation, the land being used principally for pasture. 
It supports a thin grass growth on the gravelly spots. I t is inclined to be 
drouthy in spite of the high water table.
6CU
to low acidity
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If the land is to be cultivated it needs to be protected from overflow and it 
must also receive liberal applications of farm manure and the turning under of 
leguminous crops as green manures in order to reduce the drouthiness of the 
type. I t will respond to applications of lime as it is acid in reaction. The use 
of a phosphate fertilizer would undoubtedly be of value.
GENESEE FINE SANDY LOAM (117)
The Genesee fine sandy loam is a minor type, covering 0.1 percent of the total 
area. It occurs along the Wapsipinicon River, particularly along its lower 
course. The areas are small, broken and irregular and mixed with other bottom­
land soils. There is a small area mapped g e n e s e e  f in e  s a n d y  l o a m  
where Maquoketa Creek leaves the county in 
the northeastern comer. Here the surface A 
soil is darker than typical.
The Genesee fine sandy loam is a light 
brown or yellowish-brown fine sandy loam to 
a depth of 12 inches. Below this point there 
is a light yellowish-brown fine sandy loam 
containing considerable silt. At 18 inches 
the material grades into a loam in which both 
silt and fine sandy loam layers occur. The 
lower subsoil layer varies somewhat in tex- c 
ture. In some cases it is more compact than 
the surface soil. Along the stream banks the 
materials are usually coarser and sandier.
The subsoil is about the same in texture as the . 
surface soil.
Most of the land is under cultivation. Some is timbered. The principal tree 
growth consists of a thin scattered covering of walnut, oak, ash and red haw. 
Owing to frequent reworking by water and subsequent shifting and deposition 
of loose and fine materials, the surface is rather uneven. The land is subject 
to periodic overflow and is utilized mainly for pasture. If it is to be cultivated 
it should first of all be protected from overflow. It will then respond to appli 
cations of farm manure and the use of leguminous crops as green manures. It 
is acid and in need of lime, and the application of a phosphate fertilizer would 
undoubtedly be of value.
APPENDIX
THE SOIL SURVEY OF IOWA
What soils need to make them highly productive and to keep them so, and how their needs 
I may be supplied, are problems which are met constantly on the farm today.
To enable every farmer to solve these problems for his local conditions, a complete survey 
I  and study of the soils of the state has been undertaken, the results of which will be published 
I in a series of county reports. This work includes a detailed survey of the soils of each county, 
I following which all the soil types, streams, roads, railroads, etc., are accurately located on a 
I soil map. This portion of the work is being carried on in cooperation with the Bureau of 
I  Soils of the United States Department of Agriculture.
Samples of soils are taken and examined mechanically and chemically to determine their 
I  character and composition and to learn their needs. Pot experiments with these samples are 
I  conducted in the greenhouse to ascertain the value of the use of manure, fertilizers, lime and 
I  other materials on the various soils. These pot tests are followed in many cases by field ex- 
I  periments to check the results secured in the greenhouse.
Following the survey, systems of soil management whieh should be adopted in the various 
■ counties and on the different soils are worked out, old methods of treatment are emphasized as 
I  necessary or their discontinuance advised, and new methods of proved value are suggested.
SOILS GROUPED BY TYPES*
The general groups of soils by types are indicated thus by the Bureau of Soils.
I  P e a ts—Consisting of 35 percent or more of organic matter, sometimes mixed with more or
I  less sand or soil.
P e a ty  L oam s—15 to 35 percent organic matter mixed with much sand and silt and a little 
I  clay.
M u cks—25 to 35 percent of partly decomposed organic matter mixed with much clay and 
I  some silt.
I C lays—Soils with more than 30 percent clay, usually mixed with much silt; always more
I  than 50 percent silt and clay.
S i l ty  C lay  L o a m s—20 to 30 percent clay and more than 50 percent silt.
C lay L o a m s—20 to 30 percent clay and less than 50 percent silt and some sand.
S il t  L o a m s—20 percent clay and more than 50 percent silt mixed with some sand.
L oam s—Less than 20 percent clay and less than 50 percent silt and from 30 to 50 percent 
I  sand.
S a n d y  C lays—20 percent silt and small amounts of clay up to 30 percent.
I F in e  S a n d y  L o a m s—More than 50 percent fine sand and very fine sand mixed with less 
I than 25 percent very coarse sand, coarse sand and medium sand, much silt and a little clay; 
I silt and clay 20 to 50 percent.
S a n d y  L o a m s—More than 25 percent very coarse, coarse and medium sand; silt and clay 20 
I to 50 percent.
V e ry  fine S a n d—More than 50 percent fine sand and less than 25 percent very coarse, coarse 
I and medium sand, less than 20 percent silt and clay.
F in e  S a n d  More than 50 percent fine sand and less than 25 percent very coarse, coarse 
I and medium sand, less than 20 percent silt and clay.
Sand—More than 25 percent very coarse, coarse and medium sand, less than 50 percent fine 
I sand, less than 20 percent silt and clay.
Coarse S a n d—More than 25 percent very coarse, coarse and medium sand, less than 50 per- 
eent .of other grades, less than 20 percent silt and clay.
*The common soil constituen ts  m ay be given as follows (B u re a u  of Soils H andbook) : 
Organic m a tte r t  ^  p a rtia lly  destroyed o r decomposed 
I . vegetable an d  anim al m ateria l.
Stones— over 32 mm. (25 mm. equals 1 inch)
Gravel— 32— 2.0 mm.
Very coarse sand— 2.0— 1.0 mm.
Inorganic m a tte r J  Coarse san d — 1.0— 0.5 mm.
I Medium sand— 0.5-—0.25 mm.
Fine sand— 0.25— 0.10 mm.
Very fine sand— 0.10— 0.05 mm.
Silt— 0.05— 0.00 mm.
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G ra ve lly  L o a m s—25 to 50 percent very coarse sand and much sand and some silt.
G ravels—More than 50 percent very coarse sand.
S to n y  L o a m s—A large number of stones over 1 inch in diameter.
METHODS USED IN THE SOIL SUEYEY
It may be of some interest to state briefly the methods which are followed in the field in
surveying the soils. , . ,. ,
As has been indicated the completed map is intended to show the accurate location and 
boundaries, not only of all soil types but also of the streams, Toads, railroads, etc. I
The first step, therefore, is the choice of an accurate base map and any official map of the 
county may be chosen for this purpose. Such maps are always cheeked to correspond cor­
rectly with the land survey. The location of every stream, road and railroad on the map is 
likewise carefully verified and corrections are frequently necessary. When an accurate base 
map is not available the field party must first prepare one.
The section is the unit area by which each county is surveyed and mapped. The distances j 
in the roads are determined by an odometer attached to the vehicle, and in the field by pacing, 
which is done with accuracy. The directions of the streams, roads, railroads, etc., are de- 
termined by the use of the compass and the plane table. The character of the soil types is 
ascertained in the section by the use of the auger, an instrument for sampling both the surface i 
soil and the subsoil. The boundaries of each type are then ascertained accurately in the section: 
and indicated on the map. Many samplings are frequently necessary, and individual sections j 
may contain several soil types and require much time for mapping. In other cases, the eny^e 
section may contain only one soil type, which fact is readily ascertained, and m that case t e
mapping may proceed rapidly. .  ,i|
When one section is completed, the party passes to the next section and the location or all 
soil types, streams, etc., in that section is then checked with their location in the adjoining area 
iust mapped. Careful attention is paid to the topographic features of the area, or the lay ot 
the land,”  for the character of the soils is found to correspond very closely to the conditions
under which they occur. ... , ,  . 1
The field party is composed of two men, and all observations, measurements and soil type)
boundaries are compared and checked by each man. ; . ...
The determinations of soil types are verified also by inspection and by consultation_ with 
those in charge of the work at the Bureau of Soils and at the Iowa Agricultural Experiment 
Station. When the entire county is completed, all the section maps of field sheets are assembiea 
and any variations or questionable boundaries are verified by further observations or t ej
PaTheUcompleted map, therefore, shows as accurately as possible all soils and soil boundaries, 
and it constitutes also an exact map of the county.
Map of Iowa showing the counties surveyed.
